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BOLTS
8 times as strong under superheat
//
as before the war
//
Trace the evolution of the liolt since
1 9 1 3 and you trace the amazing post war
advance of power and industrial proc-
esses . . . and the Crane contribution to
help make it possible.
In carefree days "before the war," a
steel bolt was a steel bolt. It was made
of any easily obtained steel that forged
easily and took threads well. Industry
moved forward . . . stronger bolts were
asked for. Ordinary steels were improved
to tensile strength of 45,000 pounds.
Not enough. A bolt with torged-on
head and tensile strength of 50,000
pounds was developed. Still not enough.
Cold rolled steel bolts with tensile
strength of 80,000 pounds were
offered. They had a tendency to snap.
To fully meet the demands of modern
hit^h pressure and temperature
technology, Crane Co. brought out for its
cast and forged steel materials their
Triplex steel stud bolts, of chrome
nickel steel with tensile strength of
125,000 pounds. The limit is not yet.
Even now. Crane Co. can supply bolts
for valve bonnets and flanges with ten-
sile strength of 140,000 pounds and
retaining strength at well past 1000° F.
By exhaustive laboratory investigations,
long carefully charted creep tests,
cietailed study of service conditions.
Crane metallurgists have helped this
development. With the same scientific
methods they have as strikingly im-
proved bodies, bonnets, discs and seats,
stems, packing boxes ... so that Crane
valves and fittings can be supplied for
higher pressures and temperatures than
have yet been commercially projected.
^ C R A N E
PIPING MATERIALS TO CONVEY AND CONTROL
STEAM. LIQUIDS. OIL, GAS, CHEMICALS
CRANE CO., GENERAL OFFICES: 836 S. M ICH 1 GAN AVE. , CHICAGO
NEW YORK OFFICES: 23 WEST 44TH STREET
BiMciri and Salti Officii in Tivo Hundred Cititi
Fittings
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ILLIONS of dollars of capital
are dissipated yearly in dis-
carded machinery and equipment.
This figure would be many times
as large but for the use of oxy-
acetylene welding in the repair and
maintenance of plant machinery.
Much more can be saved by still
broader application of the oxy-
acetylene welding process.
The oxy-acetylene process of
welding and cutting metals has
many other interesting applications
in the design, construction or fab-
rication of metalparts or structures.
Tomorrow's engineers will be ex-
pected to know how to apply this
modern metal-working process.
Several valuable and interesting
technical booklets on design and
applications are available. Write us
if you are interested.
THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation
EME 627 Warehouse Slock.
IN CANADA. DOMINION OXYGEN COMPANY, LTD., TORONTO
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Smith-mixed Concrete
.^'• forMilwaukee
County
Court
Jfouse
JBL— - r rt>- -f- I
KOEHRINC.
Pavers, Mixers; Power Shovels,
Pull Shovels, Cranes, Draglines;
Dumptors.
INSLEY
Excavators; Concrete Placing
Equipment; Cars, Buckets,
Derricks.
T. L. SMITH
Tilting and Non-tilting Mixers,
Pavers, Weigh-Mix.
PARSONS
Trenchers, Backfillers.
C. H. & E.
Portable Saw Rigs, Pumps,
Hoists, Material Elevators,
Ditchers.
KWIK-MIX
Mixers — Concrete, Plaster and
Mortar.
One of the largest county court houses in the United
States is nearing completion at Milwaukee, Wiscon-
sin. This new eight million dollar building of classical
architecture takes an imposing position on its raised
elevation.
General dimensions show a length of 450 feet, a width
of 200 feet and a height of 200 feet. In the foundation,
6,700 piles were sunk in order to provide a secure base
for the heavy structure. There were 12,000 tons of
steel used in the building and the limestone order,
which was third largest placed in the United States
during 1929, amounted to 303,000 cubic feet. The six
columns over the entrance are 7 ft. 6 in. in diameter
and are 60 ft. high.
Among the N. E. C. machines used on the Milwaukee
County Court House was a large Smith Tilting Mixer
of 2 yard capacity. With the famous Smith end-to-
center mixing action, the big tilter mixed 10,000 cubic
yards of concrete—Smith-mixed concrete for per-
manence.
National Equipment
Corporation 30th St. & Concordia Ave*Milwaukee, Wisconsin
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New Construction Features of Illinois
Highway Work
[. R. W'ehk '3j
SPEED! economy! permanence! These arc the de-
mands of the modern world. In highway work, just
as in other engineering fields, contractors, equip-
ment companies, and highway officials are constantly de-
vising new methods to save time and money and to pro-
duce more permanent roads. Although the construction
season has been considerably lengthened in the last few
years highway work, must still be pushed at e\er increas-
ing speed to meet the constant clamor of the motorists
for new roads. Economy of construction costs and
permanence of the pavement are likewise increasingly im-
portant in these times of depression.
To meet the new needs for close control of concietc
strength and the economic use of materials the Illinois
Division of Highways in 1930 adopted a new method of
design for concrete mixtures. This was an application of
the mortar-voids theor\' developed by A. N. Talbot and
F. E. Richart of the University of Illinois. Sufficient
space to develop this fully is not available at this time
but briefly the method is based on the theory that the
more dense the concrete the higher its strength. The
coarse aggregate is regarded as a filler for bulk and the
strength of the concrete is considered to be almost en-
tirely dependent on the mortar. All proportions are based
upon the absolute volume of the cement, sand and coarse
aggregate.
In order to carry out this new methoii, proportioning
engineers were placed on all jobs to control the daily
proportions of the materials by frequent tests. I'nder
this new method the \ield can be easily and directly com-
puted and checked in the field. It is also the duty of
these proportioning engineers to inspect the concrete ma-
terials and measuring apparatus during the day and to
take charge of curing the test beams made daily. These
test beams are broken in a portable beam-breaker and
their modulus of rupture indicates the tensile strength of
the pavement concrete from which they are made. An
Iccurate record of the location and time at which they
Fere made and other relevant data such as batch weights
Ind temperature, and amount of mixing-water, is kept b\-
Ihe engineer. These beams give a definite and direct
pheck on the pavement at various ages. A modulus of
jpture of f)S() pounds per square inch is reqiu'red at 14
iays. On the attainment of sufficient strength the pa\e-
Qent is sometimes opened before the usual 28 day limit
it the option of the engineer in charge. This is becoming
the practice more and more as the value of the beam
(est is realized. As it is uneconomical to make concrete
bf a higher strength than required, the beam test indicates
at once if this is occuring, and allows a remedy of the sit-
uation in a short time.
Another feature of material proportioning was the
introduction of measurement by weight of all aggregates
and a very close measurement of the mixing-water. This
was used on a few jobs in 1929 but was not required
until 1930. Although contractors at first objected to the
idea they soon were reconciled when they found that they
actually saved money in the long run. Much more ac-
curate measurement of materials resulted and also greater
economy of materials. There is still a great deal of room
for improxemcnt in weighing apparatus as many of the
weighing hoppers in use last summer developed a number
of weaknesses. This year will show man\' refinements
that were missing last year.
Accurate water control was also required by the new
proportioning methods and the specifications call for the
measurement of mixing water to the nearest pint. The
contractors who had old mixers had to calibrate the watei
tanks to this new standard or else put on new tanks espe-
cially calibrated. The amount of mixing water was
checked several times tiaily by the slab inspector. A
similar closeness of measurement was required on batch
weights of fine and coar.se aggregates. These were
measured to four-tenths (0.4) of one per cent of the net
batch weight. The amounts of water and proper batch
weights were determined daily by the proportioning en-
gineer and checked throughout the dai,-. The iLsual slimip
tests for consistency were made on individual batches at
the mixer.
One piece of road construction showing many of the
new features of highway work was that on Route 58,
Sec. 583-S in Cook county. This job was unique in
several ways. In addition to the required weighing of
aggregates the cement w.is weighed in bulk form from
freight cars. The cement was handled pneumatically
into the weighing hoppers. A great saving in time, labor
and money was effected as the old method of opening,
dumping and cleaning cement sacks was eliminated, and
in addition the bulk cement was secured at a lower cost
than that paid for sacked cement.
The set-up used in handling the cement, sand and
gra\el at the batching plant are shown clearly in the
upper left picture on page 4. At the right and left are
the weighing hoppers for sand and gravel respectively.
The bins were filled by the gas operated clam-shell in the
background. In the center is the cemeilt batch hopper
with the pneumatic hose to the cement car plainly visible.
(ConliniiiJ on Paijr 22)
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The Flying Club Takes the Air
R. v. |{i,\im; 'M (iiiil M. S. Khiem .\i |r. '.i 1
WllKN a petition was granted In rlic louiuii ol
administration on October 22 to the lllini I'ly-
ing club to build and Hy a glider it represented
12 years of work on the part of the club in the promotion
of aeronautics at the I in'\ersit\ of Illinois. The club
was founded in l')l') b\ world war \ereians who were in
the L nited States air service. These men were held to-
gether in this organization by a bond of comradeship
fostered by their war experiences.
For the first few years of its existence only such men
as had had actual flying experience were admitted. As
time went on, however, it was impossible to maintain this
standard so that it was necessary to admit those who had
aspirations only. From the first the club has been a fra-
ternity with secret ritual and closed meetings.
Although the club had always had the ambition to
have its own plane for exclusive use of its members it has
not been until recent years that any progress toward this
end has been made. At the time of the granting of the
petition in October, the club was on its toes and three
days later an order was sent for a knock-down glider kit.
In this set the fuselage had been biu'lt, the ribs had been
made, and the tail surfaces assembled. It was the job
of the club to build the wing, to cover and dope it, and to
rig the glider and install the control system.
Twenty members of the club actually assisted in
building the glider and such progress was made that the
wing was completed by the first of January. The wing
is what might be termed the "heart of the glider" and
upon it the glider depends for its support while in the
air. Spruce spars j/"x4"xl6' were laid transversely
on saw horses and the ribs made of light spruce were
slipped over them (see figure I ). These were tacked and
glued to the spars, and then the whole structure was
thoroughly braced by short spruce struts and diagonal
trussing of 14 gage piano wire. The entire wing is built
and braced as a unit and then the ailerons (lateral
control surfaces) are cut away and hinged in place. This
is to a.ssure correct alignment of these surf.ices with the
rest of the wing.
Next a large sheet ot mercerized cotton cloth was
stretched snugly over the wing and tacked in place. Two
coats of nitrocellulose "dope" were applied to shrink and
strengthen this fabric. The resulting surface is thus
made as tight as a drum head and many times as strong
as the cloth alone. This doped cover contributes a great
deal to the rigidity and strength of the wing structure.
The construction of the two units of this wing took
about eight weeks because great accuracy was necessary
to a.ssure correct alignment.
The glider is all wood in construction with selected
s|iruce and bass wood comprising most of the structure.
Small metal fittings are steel as is the wire in the bracing
and control systems. Casein glue, a powerful water proof
adhesive, is used for every joint. It is interesting to note
that a properly glued joint is considerabh' stronger thaii
the wood it unites.
As was promised in the petition to the council of ad-
ministration, a full department of commerce commercial
aircraft license was applied for and granted after the re-
quired inspection. This inspection consisted of two visits
by the department of commerce inspector; the first for
construction and workmanship, made before the wing
was covered, the second for covering, rigging, and air
worthiness, made on completion of the glider.
Then came the trial flights which were made on Feb-
ruary 21. Would the balance be satisfactory? Would
the glider be airworthy? These were the questions to be
solved by the first flights. A 300-foot rope was tied to
the rear of a car and the other end attached by means of
a hook to the front of the glider. This rope is released
b\' a trip arrangement as shown in figure 2.
When everything was ready and the pilot in place,
away the car went. The glider started to tip to the side
but was slowly brought back by the yet sluggish controls.
/••/>/«/, /
Graduallv as speeil was obtained the controls began to act
more quickly and the glider slowly rose from the ground.
Up the pilot went first to ten feet and then to twenty feet
before tripping the rope and coasting down.
The first flight was successful. The glider flew very
nicely. The balance was good and the controls reacted
more quickh than was to be expected from a glider of
(Conlinucd on Page 19)
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A Missouri Hydro Plant Nears Completion
Joi: Tiri'AW ex'3r~'
THE month of February marked the \irfual lom-
pletion of concrete work on the dam proper of the
immense hydro-electric project on the (Xsage river,
near Hagnell, Missouri. On February 19 the five sluice-
xva\s, through which the waters of the Osage have been
(ii\'crted during the construction of the final section of
the dam. were closeil b\ lowering into each a reinforced
concrete gate weighing approximately 80 tons. Immedi-
ately the lake started to fill, and on March } had attained
a depth of 45 feet. In another month or two the fourth
largest artificial lake and the only large lake in Mi.s.souri
will be filled. Two of the six generator units are prac-
ticall>' completed and the turbines for the remaining four
are in place, (jenerators for these units are being pre-
pared. It is expected that initial power fiom the project
will be generated by July 4.
The Osage river is a picturesque stream. It Hows
its winding way from its headwaters in eastern Kansas
through west central Missouri to the Missouri ri\er,
into which it empties about eight miles below Jefferson
City. Through much of its course it lies between bluffs
[which arc perhaps 21)0 feet high abo\e the \alley and
I
one-fourth to one-half mile apart. The lake to be created
by the dammed-up w-aters consequently will be long, nar-
row, and winding, with an almost infinite number of
arms reaching up the present creeks and tributary streams
of the Osage. The lake, to be known as the Lake of the
Ozarks, will have an area of slighth' more than 100
\
square miles, will be 130 miles long, and will have a total
[shore line of about 1,750 miles. Figure 3 is a sketch
kmap of the lake and its location with respect to nearby
towns. The dam site is about four miles above Bagnell,
[which is about half-way between Kansas City and St.
Louis, and about 45 miles southwest of Jefferson City.
The dam itself is a concrete gra\it\ -section structure.
It is 2,543 feet long and a maximum height of 148 feet
from bedrock to floor of the bridge over the top of the
dam. The power section, located in the original river
channel on the east side, is 511 feet long. In the center
is the spillway section, containing 12 Tainter gates. Each
gate is 34 feet long and 22 feet high. Between the gates
are 6-foot piers which support the gate trunions. and
the operating deck and highway above. The remainder
of the dam constitutes the main retaining section. Federal
highway No. 54 will cross the ri\er o\er a 20-foot road-
way on top of the dam.
Plans for the initial instail.ition call for f) hydro-
electric units, with the proNision for two more wiien the
Fir/tirr 1 : I'/'Slrram sidf of I lie dam.
need for them arises. The turbines arc of the vertical-
shaft P'rancis type with a full-gate capacity of 33,500
hp. under a 90-foot head. Each turbine is direct con-
nected to a 13,S00-\oIt, 3-phase, 60-cyclc generator. In
•Phc.lographs by the- author and il. IlarUiiiB. I'liivcrsily of Kansas '30
8 Tin: 'riX'IINOCR.M'H
.hril. 1 93
1
addition two small 3,000-hp. generators, each connected
to a small water-wheel, will furnish station power. The
total output of the plant will he SdO.llOO, ()()() kilowatt
hours per year.
A careful core-drilliii;i examination ot tile dam site
as well as of the reservoir area was made by geologists
to determine whether the foundation was sound and the
reservoir free from leakage. It was found that the dam
site foimdation consists of Gasconade dolomite over an
8-foot layer of Ciunter sandstone. Under the Cjuiiter
sandstone is a deep la\er of Proctor dolomite. Over the
(lasconade dolomite is a 25-foot layer of gravel, then a
25-foot la\er of silt. The river bed is in the gravel layer
about 15 feet above the rock. I'nder the spillway section
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The Volumetric Efficiency of An
Ammonia Compressor
John C. Reed (uul Edcar E. A.mhrosus
IiHlnit Ifirs ill Mtcluinical F.iK/iiuiiiiii/. I'liifi rsi/y of lUiiinis
This article is an abstract of the pnfier ivinniiii/ first
prize for the best paper presented at the .Vck' York meet-
ing of the American Society of Refrigerating Engineers
in December 1930. This paper. "Tests for the Real
Volumetric Efficiency of a Vertical, Single Acting Am-
monia Compressor" was a complete report up to Novem-
ber 1930, and appears in the March issue of Refrigerat-
ing Engineering.
THE data presented at this time are a part of an
investigation on the volumetric efficiency of a
vertical, single acting, ammonia compressor. This
woik was carried on in the department of mechanical
engineering at the University of Illinois by John C Reed
and Edgar E. Ambrosias.
A factor of modern refrigeration which is of vital
importance to the refrigerating engineer, whether he be a
designer or an operating engineer, is that of volumetric
efficiency. What is the volumetric efficiency of an am-
monia ocmpressor? is a question frequently asked. What
factors influence this volumetric efficiency and many
other questions relative to this subject are constantly con-
fronting the engineer.
At the present time, very little data or published re-
sults on the volumetric efficiency of an ammonia com-
pressor exist. It would be very desirable and profitable
10 THi: TKCHNOr.RAPH Ami. 1931
/', = '".. + /'.- /'.I
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i.i't III = i\/i\
Tlu-n /', = /'p + /«/„ - mJ\(P.jPJ' "
/•, = /;[/ 4-,,, - ,„(P.,/PJ' "]
the ti'iiii ill till- bracket being known as the clearance
factor. The value of the exponent n, in the characteristic
law of compression
/'/'" = c, where c is a constant,
will vary within certain limits, since ammonia vapor is
not a perfect gas. However, the latest data from the IJ.
S. bureau of standards indicates that n for ammonia
should take the value of 1.28. Also, from Fig. 1, it nia\
be observed that the greater /' becomes, the greater the
volumetric efficiency. Reducing the clearance space will
increase /'.
Several factors affecting the volumetric efficiency are:
(1) the superheating effect, (2) a reduction of the
Fitjiin- 3
cylinder pressure below that existing in the suction line,
(3) effect of clearance, (4) leakage, (5) wire drawing.
All these tend to reduce the overall efficiency.
The actual amount of displacement required in the
compressor cylinder will be somewhat larger than the
theoretical amount, due to the fact that the volumetric
efficiency is less than 100%. In order to estimate the
actual amount of displacement, the theoretical displace-
ment must be divided by the volumetric efficiency, which
means that the theoretical amount is increased, to make
up for the loss of effective displacement, due to the in-
herent defects of the compressor.
The compressor tested was a Worthington 4'-j inch
X
^Y- '"ch, vertical, single acting, motor driven, belt con-
nected ammonia compressor. The valves were of the
"feather" type and located in the head. Careful measure-
ments show the piston displacement to be 73.5 cubic
inches and the clearance volume to be 4.08 cubic inches or
5.56%. For this series of tests the compressor was op-
erated at about 500 r. p. m.
The temperature of the s\ution and discharge gas
was determined by copper-constant thermocouples. These
couples were placed as close to the cylinder as possible.
The actual construction of the thermocouple assembly
may be noted in Fig. 2.
The suction pressure was measined by means of a
vertical U-tube manometer. This manometer was equip-
ped with a magnifying glass so that one operator could
remain at the expansion valve, which was located several
feet from the manometer, and maintain a constant suction
pressure. The discharge pressure was secured by a cali-
brated RoiM'don type gage.
rile amount of ammonia condensed in a given time
was obtained by the substitution method of weighing in
one of two drums placed on very sensitive platform
scaled.
In performing the tests the plant would be started
and operated until desired conditions of pressure and
temperature had been maintained for several hours. Five
different series of tests were run, each of which main-
tained some constant suction pressure with several dif-
ferent discharge pressures. A test run was considered
to be the time necessary to condense 25 pounds of am-
monia. Having the weight, suction pressure, and temper-
ature, the volume of gas entering the compressor was ob-
tained.
The data exhibit that for any particular suction pres-
sure tlie discharge pressures were quite constant. Also,
the speed of the compressor did not vary appreciably for
any one suction pressure.
In Fig. 3, the real volumetric efficiency of the com-
pressor is plotted against the absolute discharge pressures.
From this graph one can see that the lines which repre-
sent the various suction pressures, represent the test re-
sults very well. The deviation of any one point seems
small and was no doubt due to experimental error.
A brief study was made of the Voorhees formula for
finding the volumetric efficiency. Actual test results when
compared with his formula calculations do not agree very
well. For very high suction pressure the formula values
come more nearly checking the results. This deviation
however became more pronounced as the suction pressure
decreased.
As the Voorhees formula is understood to give the
real volumetric efficiency without clearance, Motz pro-
posed an expression of the formula allowing for clearance.
There was not any marked agreement between the calcu-
lations as proposed by Motz and the total volumetric
efficiency as obtained from the test.
A study was also made regarding the relation between
the volumetric efficiency and the compression ratios. One
would expect that as the compression ratio approaches
unity, the volumetric efficiency approaches 100%. This
is shown in Fig. 4 and the variation of the total, real
,..
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Glimpses of World Engineering
Haroi.o E. Babbitt
Professor of S/initury Engbifering, Univtrsity of Illinois
WC^RLD engineering is marked by contrast, con-
fusion, concord, and conflict. It is contrasty
because of the conglomeration of the modern
and the mediaeval, the ancient, the archaic and the an-
tique with the new, the novel, and the notable, all in the
same place at the same time. It is confused because of
the different minds, methods, and materials with which
the same ends are approached. It is marked by concord
and conflict because of the peaceful progress made under
^Strong governments and the confusion resulting from in-
ecure governments and uncertain finances. It is danger-
i>us to generalize about conditions in any country and
nore than ever dangerous to generalize about world con-
ditions, but the above sweeping ob-
servations are applicable to condi-
[tions the world over.
One generalization is widely ap-
plicable to engineers, however. They
are invariably glad to meet a fellow
Engineer; they are cordial; they are
flospitable; and they are helpful.
There is a camaradie among en-
;ineers which binds them into a
fraternity of friendly uuderstand-
ing, which leads them to greet fel-
low engineers from overseas with a
warmth and enthusiasm, and which
breaks down racial bounds and in-
ternational jealousies. When the
purpose of the visitor is discovered
to be the gathering of information,
the increase of technical knowledge,
and the exchange of ideas, he is
taken into the confidence of his
hosts and the results are of value to
the visitor as \vell as to the visited.
World engineering covers a
multitude of subjects but those en-
gineering activities of principal interest to the public arc
the public works which are performed by the civil en-
gineer. These works include railroads, highways, water-
works, sewers, bridges, irrigation, municipal engineering
and related structures. Labor conditions, the status of
the engineer, political disturbances, and opportunities for
the future hold a place of interest for all engineers but
>('eni particularh pertinent to the civil engineer.
R.AILRO.'VDS
Japan is justifiably proud of her railroads. They are
well operated, well equipped, and are provided with fine
rolling stock which is operated on excellent roadbeds.
.AH but a few short lines are government-owned and op-
erated and serve to give employment to many. The pride
of the Japanese Empire is the South Manchurian rail-
road which operates in Manchuria and Korea, with its
southern terminal at Dairen in Manchuria and Fusan in
Korea. The two branches join at Mukden and the line
continues northward to Chan Chung where it connects
with the Chinese Eastern railroad which itself connects
with the Trans-.Siberian railroad. The history of the
South Manchurian railroad is thrilling for it was started
ScHAEFER Awards Axxoi nced
The Technot/rnph is pleased to
announce that the first prize of
fifty dollars in the annual Sehaefer
essay contest has been awarded to
Case M. Rutledge '31 for his
essay entitled "The Construction
of an Industrial Water Softening
Tank." Second prize of twenty-
five dollars was awarded to Bert-
ram //'. Iloare '32 for "Some
Phases of the Construction of
Lock and Dam Xo. S, Allegheny
River."
Rutledge's essay ivill appear in
the May issue of the Technograph.
and Iloare's essay in the October
issue.
by the Russians, coveted by the Chinese, and was taken
over by the Japanese as one of the spoils of the Russo-
Japanese War. This railroad is one of the finest in the
world. Insofar as roadbed and rolling stock are con-
cerned it is said to be a duplicate of the Pennsylvania
railroad, but in variety of activities it excells the pride
of the United States. The Southern Manchurian rail-
road operates, besides its trains, factories, research labora-
tories, mines, and other industries in a successful attempt
to develop the marvelous natural resources of the wealthy
Chinese Province of Manchuria. The South Manchurian
railroad and its branches operate on the standard gage of
4 feet 8'/' inches whereas the railroads on the main
islands of the Empire have a gage
of 3 feet 6 inches.
In Guatemala work is under way
for the construction of an electric
railroad from Mazatenango to
Quezaltenango, rising from an
elevation of slightly over 1,000 feet
to 9,000 feet in a distance of about
thirty miles. The line runs through
rock\-, mountain gorges, through ex-
quisite scenery, and unpopulated
territory. Its most remarkable fea-
tures are its freedom from tunnels,
as there are not more than three or
four tunnels in the entire line and
none is more than a few hundred
yarils in length, and the steep grades
on which it is expected to operate
cars with only friction contact on
the rails. These grades are prob-
ably the steepest in the world over
which it has been attempted to op-
crate without cog wheels.
Extension of the railroad from
Guatemala City to San Salvador
by connecting with the present line between Puerto
Harrios and Guatemala City at Zacapa was probably com-
pleted in 1930. The completion of this link in the north
and south railroads on the North American continent
makes it possible to travel on standard gage railroad
without change of cars from Prince Rupert, the northern
terminus of the Canadian National railroad in British
Columbia to San Salvador in Central America, e.xcept at
the border between Mexico and Cjuatemala. International
discord prevents the construction of a bridge across the
river over which it is now necessary to cross by boat to
transfer from the .Mexican to the Guatemalan railroad.
Pioneer conditions mark the construction of railroads
in Indo-China, Siam, and New Zealand. It is interest-
ing to note that all of this pioneer work is being pushed
forward on roads with gages other than "standard." Of
the group of countries including the Federated Malay
States, Burma, Indo-China, and Siam, the last named was
among the first to construct railroads when work was
commenced in 1891. The Siamese engineers were fore-
sighted enough to ascertain the wishes of their neighbors
as to gage and the answer favored the European-Ameri-
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can standard of 4 fi-i-t 8j/ inches. Within a sliort time
after the first Siamese railroads liad been constructed
neijihborinj; roads were started with a K'lK^" •'* ""'" nieter.
Realiziny; tile importance of interconnections and the
operation of through international trains the Siamese
changed their gage to conform to that of their neighbors.
For years the Siamese roads have been operating on two
gages on the same roadbed entailing perplexing difficul-
ties. At the present time few trains are being operated
on the broader gage and soon all "standard" gage rolling
stock will be disposed of and the broader gage rail re-
moved.
Rapiil progress in the construction of railroads in
New Zealand is made po.ssible by the policy of first con-
structing a highway beside the railroad right of way and
utilizing the highwa>' for the transportation of material
so that work can be pushed forward simultaneously from
several construction centers. The limit to the numbei'
of rail heads which can be worked at one time is the
number of men and the amount of construction material
hl^.-
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Sewerage
Outside of continental United States and Europe the
principal works of sewerage construction are located in
Hawaii, Japan, and Australia. Sewer construction is
one of the minor activities of the pubHc works engineer
when compared \\ith his activities in water works con-
struction but the pressure of demand for sanitation is
increasing everywhere so that sewerage work promises to
be one of the greater activities of the future wlien other
municipal facilities are provided.
Main and intercepting sewers and sewerage works
for Honolulu are designed and constructed under the
territorial commissioner of public works. The city pays
for the work, designs and installs all small sewers, and
maintains and operates all sewerage works. Sewerage
facilities are unavailable in the greater portion of the
city. Unsewered sections exist in low-hing territory and
in recent additions to the city. These districts are pro-
vided with cesspools of which the leeching action is some-
times slow, due to the imperviousness of the soil, neces-
sitating frequent pumping out of the cesspools. This
pumping is done by the city without charge to the house-
holder. In order to diminish the expense of pumping
and to provide sewers for the entire city a comprehensive
system of intercepting and supplementary sewers is imder
construction. The largest piece of sewer construction
comprises about 19,000 feet of sewer four feet wide by
five feet high all, except a short section, being constructed
in tunnel. The principal material penetrated is a soft
volcanic rock which is dry, contains no gases, and re-
quires little or no timbering. The cover over the tunnel
varies between 8 feet and 60 feet. The bottom of the
main interceptor is almost flat and, along the greater
part of its length, it is provided with a cunette to care for
the low flows which are anticipated at the start.
The sewerage system is being constructed in ac-
cordance with a modification of a plan by Rudolph Her-
ing in 1897. Hering's original plan has been greatly
outgrown but the principle which he established, that
no sewage should pollute the harbors or beaches, is ad-
hered to. The main outfall sewer consists of about 2,000
feet of submerged 48-inch cast iron pipe which terminates
beyond the reef at a depth of 60 feet. This outfall was
constructed in 1926.
In the design of water and sewerage works the
Japanese have followed and are abreast with western
engineering practice. Their designs have been made
through the skijl of Japanese engineers based upon studies
of and inspections of European and American works.
The results obtained are object lessons of what can be
accomplished in engineering design by study, observation,
initiative, and boldness. The principal cities of Japan
include Osaka, the largest with a popidation of 2,408,000,
Tokyo, K\oto, Kobe, Yokahama, and Nagoya, the last-
named with a population of about 500,000. Each of these
cities is provided with an excellent water works supph-
ing practically the entire city with filtered water whicli
meets the standards of the United States public health
service in quality. Each city is likewi.se either equipped
with or is in the process of constructing a .sewer system
which will serve the entire city and a sewage treatment
plant which will prevent the pollution of streams or
harbors. The conditions in Tokxo, the capital and be-
loved city of the Empire, are indicative of the Japanese
ideal in sanitation.
The sewerage system of Tokxo is divided into tiiree
districts with separate outlets and treatment plants. I he
district draining to the Mikawashima treatment works
drains northwards and inland, discharging into the
Sumida ri\er which flows into the proiiosed new Jiarbor.
The sewerage of this district was completed in 1921 and
the treatment plant has been in operation for more than
a decade. Complete treatment of the sewage is planned
at this point because of the small amount of dilution
available. The sewerage of the district draining to the
cast into the Sunaniachi treatment plant is about 50 per
cent completed and practically nothing has been accom-
plished in the construction of the treatment plant. The
effluent from the plant will discharge into the sea out-
side of the breakwater for the proposed new harbor. The
sewerage of the south district draining to the Haneda
treatment plant is almost finished. The effluent will be
discharged into the .sea outside of the proposed new har-
bor so that the treatment will not be complete.
The Mikawashima treatment works include prelimin-
ary sedimentation in five tanks with a total capacity of
4,410,000 gallons, and 28 trickling filters in admirable
condition and well operated. The filters have a total
area of 308,000 square feet. There are two secondary
sedimentation tanks and two sludge storage tanks. The
Tilt Asixan Dam iiu llii- Sitf, Eijyl't
nominal capacity of the plant is 20,700,000 gallons per
day, dry-weather flow from a population of 600,000.
Two experimeri'^al activated sludge units are in opera-
tion. One unit, with a capacity of 1,200,000 gallons per
day, is designed upon a Sheffield system of mechanical
agitation. The other unit, with a capacity of .37,500
gallons per day, is designed for operation with diffused
air. Excess sludge from the entire plant is taken to sea
in sludge boats and dumped. The Sunamachi treatment
works are situated at the mouth of the Shin-Ara-Kawa
ri\er. These works provide for sedimentation only.
There are four sedimentation tanks with a total capacity
of 11,500,000 gallons and there are two storage reservoirs
to hold the effluent during flood tide. The plant has a
capacity of 34,500,000 gallons per day, dry-weather
flow, and is designed to care for a population of 670,000.
The construction of this plant is now under way. The
Haneda treatment works are located near the mouth of
the Rokugoh river about six miles south of the city limits.
The works consist of screens and grit chambers followed
by sedimentation tanks with a total capacity of 26,300,-
0()0 gallons. The effluent will be chlorinated before
being discharged into the sea.
The sewage farm at Melbourne, Australia, is a model
and an object le.sson to other municipalities. The success-
ful operation of this farm for thirty years and the com-
plete satisfaction wirii the results is a refutation of the
idea, sometimes expressed, that the day of the sewage
farm has passed. Melbomiie should be classed with
Paris and Berlin as among the woild's great cities which
(Conlinutit (III I'aiji- 2i)
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Let's Get Up in the Air
III this issue of the Technograph will be found an
article about the University of Illinois Flying Club, a
comparatively new organization, but one with a great
deal of initiative and courage. The members of this or-
ganization banded together for the .sole purpose of
furthering the interests of aviation on this campus, and
with this goal in mind they purchased material for a
glider which they, themselves, later constructed. A few
weeks ago a very satisfactory test flight was made, with
several hundred students and townspeople as enthusiastic
spectators.
Such was the hirtii of student aviation on this campus.
It now remains to keep it advancing in accord witli the
speed with which aviation is advancing all over the
world. This will require the co-operation of the Uni-
versity. At present there are a few courses in aeronautical
design being offered by the department of mechanical
engineering, but these are basic, fundamental courses,
and are only a beginning to what should be a more com-
prehensive study of aviation principles. Courses should
be offered by the University which would embrace the
design of wings and fuselage, the design and use of in-
struments, radio control of airplanes, the design and
maintenance of airplane motors, the theory of flight, a
study of the air traffic regulations, and possibh a little
study in lighter-than-air craft.
Such a course of study covdd be coordinated with the
Flying Club in such a -way that the students would re-
ceive some experience at the controls of the glider.
In this way, the University of Illinois would have an
aeronautics cour.se that would compare favorably with
that of any other university in the country.
We are not advocating that students actually learn
to fly. Such proceeding wovdd be extremely expensive.
and the big field in aviation is in the design and en-
gineering of airplanes rather than their operation. It is
only logical to suppose, that in due time, the part of the
airplane pilot will compare with that of the chauffeur
or motorman of today.
It is hard to tell when this look into the future, this
dream, so to speak, will materiali/c. It cannot be .i
reality through the efforts of the Flying Club alone; it
must have the support of the University. When tiiat
time comes, students from the University of Illinois will
be able to step out and take their place in an industr\
that promises to approach the size of the automobile in-
dustry. For the present we shall watch the activities
and progress of the Flying Club, and extend to them our
congratulations for starting a movement which we hope
to see assume larger proportions on this campus.
—H. D.
The "Broadwalk" of the Engineer
When in the course of human events the class of '31
graduates and it becomes necessary for said engineers to
get out of the nest and do their own scratching their
claws will have been sharpened by an exposure to en-
gineering. This exposure will have consisted of calculus,
physics, physical education, and upper class specialized
courses. However the finishing, grinding, and polishing
conies with the extra-curricular subjects, and it is neces-
sary nowadays that the course be broadened by electives
in economics, psychology, and English. Typing, short-
hand, and accountancy are coming to be considered as
very essential.
To illustrate the importance of these last three:
About three weeks ago there came a vacancy in an office
of a public utilities company in Chicago. This opening
happened to be that of secretary to the assistant of the
jiresident. The work consisted, more or less, of stenogra-
phy, but required a yoimg man with college training,
an engineer if possible. The employment department
searched the rank and file of the company for men who
could type well and take shorthand. Many intelligent,
fine appearing college men were considered, but in every
case they could not type or take dictation. Finally, one
was found who could do these tasks, and although he
was not as quick to understand as some of the others,
he was chosen. He probably isn't earning any more now
than the others, but he is in the best of surroundings, and
has an opportunity to gain an unexcelled inside knowl-
edge of the business. He will then be in line for a much
better position than the others.
And now one wonders what is to be done. It seems
that an optional five year course in engineering might
he an aid. To some it is absolutely uneconomical to
spend five years in the university; others have time and
money and to those this option would be advantageous.
It often times happens that a student becomes especially
interested in a certain course, and if he had more time
he could indulge these interests. Then, subjects that are
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only touched upon now could be gone into more thorough-
ly. This also would afford time for the extra-curricular
subjects above mentioned. As it is now. so many in-
teresting problems are jammed into a small period of time
that the conscientious student becomes disturbed because
of the fact that he has not time to get each one thorough-
ly and learn as much as possible about that particular
question.
Thus the optional five year course in engineering
would enrich not only the conscientious man with the
time for extensive study and outside courses, but the L ni-
versitv as well bv attracting that sort of person.
—A. R. G.
Again the J aliic of Writing
The essay which has just won the Schaefer contest
was truly deserving of the award over a much larger
group of compositions than was entered. Last year there
was serious talk of discontinuing the contest for lack of
interest, but it was decided to try again, and thirteen
manuscripts were submitted—a number which seemed
to indicate a sufficient interest to make the contest worth-
while. This year the number has dropped again to three.
Reasons for such a competition are so apparent and
have been stressed so repeatedly that it is trite to bring
them to the fore again. Suffice it to .say that we fear
many engineers are going to come \ery nearly to middle
age before they learn to their great surprise—like M.
Jourdain in Molieres comedy—that they have been
speaking prose for forty years and never knew it. About
the same time of life they may realize that the main
difference between the man in the back office and the
one with his name on the door is the ability to translate
ideas into words. It is sad. but true, that the public
places greatest reliance on that engineer who can best
describe to it the work he is doing. A one-carat diamond
with a good polish outvalues a two-carat stone in the
rough.
A Foiuth Dimension for Engineers
With the Einsteinian complex sweeping the country,
and the Phi Betes talking learnedly of reference planes
and other strange creatures, the proposal of a brand new
fourth dimension, quite within the reach of us poor en-
gineers, is quite timely.
N. E. Bauzenberger, writing in the Pcnn State En-
gineer, suggests that it is quite as indispensible in design
as the ordinary three dimensions of length, breadth, and
depth. It is the human element—the appeal—in design.
He goes on to say:
"Without it life is lacking, and it (the design) be-
comes no more than the mathematical problem. With it,
it posses.ses an appeal almost indefinable. . . . While one
must see that a museum is a museum, or that a church
is a church, he must do still more; he must feel that. . . .
"... Not the mere materials, nor the design in itself,
make the biulding. It must possess life. It must appeal
to those who use it. by arousing a feeling coordinate with
its intended use. . . . This feeling must not be looked
for; it must be impregnated in the building and its atmo-
sphere. . . ."
Primarily of course this fourth dimension is the con-
cern of the architect. But should it not to some degree
affect everything the hand of the engineer touches, from
the design of a highway curve to that of a gigantic power
station ?
A Universal Language
On perusing Prof. Babbitt's interesting account of
wanderings through "uncivih'zed" parts of the earth we
are impressed with the statement that "there is a camara-
derie among engineers which binds them into a fraternity
of friendly understanding and . . . breaks down racial
bounds and international jealousies."
So vast are the engineering achievements of our own
country that we are likely to think slightingly of engi-
neering skill abroad, yet we find bridges in Australia,
dams in Egypt, irrigation works in Java, railroads every-
where, that rival or excel similar structures at home. We
find Belgium, with its model studies, ahead of us in
hydraulic research; Mexican engineers attacking their
most serious problem—foundations—may in a iew years
be the world authorities on that subject.
And so it goes. There is no national monopoly on
scientific skill, and there are no embargoes on the results
of research. Engineers speak a universal language. A
world \iewpoint is paramoiuit for success.
Snap Out of It!
(A student's opinion)
For some unknown reason many engineers have the
impression that they are the object of ridicule by the
students on the South-of-Green campus. In fact, one
engineering student went so far as to write an article,
printed in the February issue of the Technograph, in
which he made a plea that engineering students be given
"more praise and less ridicule" from the L. A. and S.
students.
In our opinion, and we speak as one who was at one
time enrolled in a general college course, the belief among
engineers that they are ridiculed by the students of other
departments is entirely without foundation and is the
product of imagination.
The tragedy of the whole situation is that many en-
gineers have imagined themsehes to be ridiculed to such
an extent that they have developed an enormous inferiority
complex. A little inferiority complex is a good thing to
have, for it is an antidote for conceit, and no conceited
man is admired to any great extent. However, when a
certain group of students feel that they are so inferior
that they have to beg for praise, it is time that someone
should try to alter their point of view.
An engineer should nor feel that he lacks culture.
If he does, that is his fault and not the fault of his
chosen profession. Culture is the result of reading good
books, books on history, art, literature, and etiquette, and
there is no law that prohibits the engineer from so doing.
Culture is a savoir-faire that goes with being a gentle-
man, and engineers can acquire it as easily as anyone else.
The engineer has a highly developed mind ; he is one
of a profession that has done much in making this world
a pleasant place in which to live, he is ever striving to
make it a still better place in which to live, and he can
acquire any degree of culture that he desires. Isn't it
absurd, then, for an engineer to have an inferiority com-
plex? He has no need to beg for praise; he is deserving
of it.
Let the engineer banish his inferiority complex; let
him stand erect with shoulders back, and be proud that
he is an engineer! —(]onlri//iiled.
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r. and A. M. Ucpartmcnt
Prof. H. F. Moore will supervise the
investigation and research work on the
causes of defects in rails, a co-operative
investigation liy the Engineering Experi-
ment Station, the American Railway As-
sociation and the Rail Manufacturers
Technical committee. This will be a
gigantic investigation costing aliout $2i0,-
000 and extending through a period of
five years.
Prof. Moore has had much experience
in this type of investigation. He has de-
signed a special testing machine which at
present is being used in the T. and .\. M.
Laboratory on a similar investigation
carried on the last two years in co-opera-
tion with another organization.
It is planned to construct a much larger
testing machine capable of handling the
extensive testing necessary in the investi-
gation.
Prof. H. R. Thomas will assist Prof.
Moore at first and later several more as-
sistants will be added.
Prof. Thomas has also had previous
experience in this type of investigation
and during the past month has visited
several steel plants to inspect the rolling
of test specimens to be used in the in-
vestigation.
Thomas F. WoTfe, research engineer for
the Cast Iron Pipe Research organization
and J. R. Dangler, secretary of the de-
velopment committee of the association,
visited the T. and A. M. laboratory,
March 16, to witness tests being made on
Cast Iron pipe by Prof. M. L. Enger.
The bursting pressure of large cast iriiu
pipe is being determined—V's, crosses and
elbows in 24 inch and 36 inch sizes are to
be broken b\" excessive \vater pressure.
Prof. Moore, Prof. Richart and Prof.
Talbott attended the meeting of the .\. S.
T. M. held in Pittsburg the week of
March 16.
Prog. F.nger attended the meeting of
the sectional committee on Specifications
for Cast Iron Pipe. This committee has
been organized by the .American Standards
Association and is sponsored by the
American C5as Association, the American
Water Works Association, the .\. S. T.
M. and the New England Water Works
Association.
The committee meets annually in Xeiv
York. Prof. Enger is the chairman of the
committee.
The wall investigation is progressing
rapidly with the erection of several large
and small wall panels of both sand and
haydite aggregate concrete blocks.
Electrical Enjiineerinj*
Prof. E. B. Paine, head nf the depart-
ment of electrical engineering, recently
finished a course of lectures, given in Chi-
cago under the auspices of various en-
gineering societies and the L'niversity of
Chicago. The lectures were given weekl>
b\ I'rot. I'.iinc and were offered as a
graduate extension course by the univer-
sity. The subject of the course was
"Circuit Theory and Electrical Transient
Phenomena" and approximately fifty
graduate engineers were enrolled.
I'he members of the electrical engineer-
ing class of '21 met for a reunion ban-
(luet March 5th, held at the Sherman
hotel in Chicago. The members who were
unable to attend sent letters which were
read to those present. During the course
of the banquet each was called upon to
relate what he had been doing during the
ten years following graduation.
The I'rbana section of A. I. E. E. and
the I niversity of Illinois A. I. E. E. held
a joint meeting March 11. W. W. Rus-
sell, Inductive Coordinate Engineer of the
Illinois Bell Telephone Company, gave an
illustrated talk on the inductive interfer-
ence in telephone circuits. A demonstra-
tion of some nf the factors affecting noise
in telephone circuits paralleled with power
circuits was made by setting up a 20 foot
miniature exposure with associated power
and telephone apparatus.
The desirability of belonging to a
large organization was recognized by the
electrical engineering society last semester
at which time they became a member of
the .American Institute of Electrical En-
gineers. The functions of the society' are
the same, but the affiliation with the
larger organization has given it a much
broader scope and contact with other en-
gineering organizations and developments.
At present there are about 100 members
in the local branch. The following officers
were elected during a meeting held Febru-
ary 18: president, W. P. Burghmd; vice-
president, F. M. Decrhake ; secretary, G.
L. Bodwell; treasurer, R. R. Wood;
counselor, C. E. Skroder.
A motion picture showing the electrifi-
cation of the Canadian Pacific railroad
was the feature of the last meeting of the
student branch of the \. I. E. E. Wednes-
day, April 8.
Plans for a trip to Rose Polytechnic, at
Terre Haute, were discussed. Mr.
Schroder, councilor for the student branch,
told of previous joint meetings with Rose
Polytechnic, and Purdue here two years
ago and at Purdue last year. All elec-
trical engineers are invited to make the
trip.
M. E, Department
Professor A. C. Williard was the guest
of honor and principal speaker at the
March meeting of the Illinois Chapter of
the .American Society of Heating and
\'entilating Engineers. The meeting was
held at the Hotel Sherman in Chicago,
March 9, 1931. The subject of his talk
was "The \'entilation Investigation for
the new Chicago Subways." The work
being done in the M. E. Laboratories is
rapidly progressing.
The paper on "Volumetric Efficiency nf
a \'ertical Single-Acting Ammonia Com-
pressor" by J. C. Reed and E. E. Am-
brosius, which received first prize from
the American Society of Refrigerating En-
gineers in New \ork last December, has
been printed in the March issue of Re-
frigerating Engineering. The article con-
tains several pictures of the I", of I. M.
E. laboratory, where the experiments were
performed, and also pictures of both Reed
and Ambrosius.
Three new bulletins, by men from the
M. E. department, have been released by
the Engineering Experiment Station. They
are:
a. "Investigation of Various Factors
.Affecting the Heating of Rooms with
Direct Steam Radiators" in co-operation
with the "Institute of Boiler and Radiator
Manufactures" and the "Illinois Master
Plumbers Association." The authors are
A. C. Willard, A. P. Kratz, M. K.
Fahenstock and Seichi Konzo.
b. "An Investigation of Core Oils ' by
Carl H. Casberg and Carl E. Shubert.
c. "Flow of Liquids in Pipes of
Circular and Annuar Cross-Sections" by
.A. P. Kratz, H. J. Macintire and R. E.
Gould.
An interested croud viewed the exhibits
in the M. E. Laboratory during the En-
gineering show Saturday, March 14. The
exhibits which attracted the most atten-
tion were the display chassis of various
stock automobiles, the different steam and
gas engines in operation and the "Warm
air furnace testing plant."
.At a meeting of the student chapter of
the A. S. M. E. March 11, Mr. C. L.
Cummins, of the Cummins Engine Co. at
Columbus, Indiana, gave a talk on modern
design of Diesel engines. His talk, which
was extremely interesting, covered the
design of small units for use in motor
trucks.
Engineering Societies
Of the ten schools in the United States
having Signal Corps Units eight have
chapters of Pi Tau Pi Sigma. Those eight
schools are: Illinois, Wisconsin, Ohio,
Minnesota, Michigan, Carnegie Tech.,
Boston Tech and Cornell. The following
tnen who were pledged February 26 are
to be initiated soon. Thev are: R. B.
Bean, .A. E. Loomis, G. B.' Ross, E. M.
Shaudt, R. E. Stewart, E. C. Goodrich, R.
E. Wendahl, R. K. Williams, C. R. Wad-
lev, M. E. Rada, C. S. Steel, T. T. Lund-
berg, C. E. Pritz, .A. S. Leonard, J. N.
Nash and W. G. Danielson. At a busi-
ness meeting held March 12, plans were
made for a Radio party to be held the
middle of April. It will be a no\'elty
party and will have the appearance of a
remote control broadcast.
There was an exceptionally fine turn-
out for the M. E. banquet, sponsored
jointly by the .A. S. M. E. and Pi Tau
Sigma, with 110 men attending. Prof. C.
C. Wiley, of the C. E. Department, gave
a very entertaining talk.
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Pledging ceremonies for Keramos were
held March 19 at the Delta Chi fraternity
house. The following men were pledged:
K. n. Atkins '31, E. C. Bourne '32, C
Burton '32, H. Burton '32. \V. A. ncringcr
'32, II. D. Frankel '32, W. Horak '32, Ci.
K. Lowe '32, C;. Moore '32, S. M. Slater
•31, R. Slaughter '32, T. H. Thomas '31,
I.. Trabcrt '32, F. R. Matson '33, R. J.
Whitesell '33 and L. Mitchell, grad.
Following the pledging ceremony. Prof.
Rexford Ncwcomli of the .Architecture De-
partment gave an illustrated talk on the
use and history of ceramics products in
architectural desigjis.
Keramos announces the award of mem-
bership in the American Ceramic Society
to Robert Whitesell "33. This award is
given annually to the sophomore in
ceramics who during his first year, has
attained the highest scholarship in his
class.
The officers elected for this semester
are: president, K. C. Lyon; vice-president,
R. C. Conovcr; and secretary-treasurer,
W. J. Plankenhorn.
Elsewhere in this issue you may read of
Mr. Harrison P. F.ddy's visit to the cam-
pus. He is a member of Metcalf and
Eddy, consulting engineers. Mr. F.dd\
ranks high among the world's sanitary en-
gineers. Mu San has the honor to an-
nounce that Mr. Eddy was initiated into
the fraternity while he was a visitor on
the campus.
Delta chapter of Sigma Phi Delta, or-
ganized here in 1927-28, was recently ad-
mitted into the Interfraternity council.
Back in 1927, George .Atkinson, Frank
Kochis, Dick Larsen, Lynn Pickett, W
Wells, Don Brown and CJordon Brown,
among others, realized the necessity for a
professional-social engineering fraternity
here on the campus. They petitioned to
Sigma Phi Delta, which originated at the
University of Southern California, for a
charter. Since Delta chapter was organ-
ized, it has enjoyed growth and success.
The fraternity has also expanded nation-
ally, consisting of seven chapters, and a
proposed chapter at Marquette University
in Milwaukee.
Prof. J. K. Tuthill, of the railway en-
gineering department, was recently in-
itiated as a faculty member. Recent
pledges are: Jim Heuer '33, Henry War-
ren '33, Vale Nasct '34, Henry Lessler '33
and Frank Edwinson '33.
The following men are now holding
offices in the Karnak chapter of Scarab
here: W. \'. Kaeser, president; T. L.
Steele, vice-president; W. J. Strain,
treasurer; R. Ellifrit, secretary; and M.
R. Cothern, sergeanl-at-arms. The organi-
zation has confined its activities to help-
ing in the successful production and man-
agement of the Fine .Arts hall and also
to rushing.
The .\. S. C. E. has had as its guests
two distinguished engineers in the last
month. On Fridav, March 27, Harrison
P. Eddy of the firm of Metcalf and Eddy,
consulting sanitary engineers of Boston,
spoke to the members on "The Scope of
Public Health Engineering." The wide
variety of problems confronting the sani-
tary engineer were explained in an
effective manner by describing in detail
the places he visited during the week past
and the character of the work in each
place.
Mr. E. A. Hadley, chief engineer of the
Missouri Pacific railroad visited the
campus on Tuesday, April 7. His address
was on "The Engineer and the Railroads."
He pointed out that industry is finding
out more arul more that engineering
trairnng teaches men to think clearly and
logically.
I'he student chapter expects to entertain
the president of the American Society of
Civil Engineers, Francis Lee Stuart, on
Fuesday, April 28. Montgomery B. Case,
3.e. '06 of the Port of New York .Author-
ity will be here on Thursday, .April 30.
Fhe Port of New York .Authority is re-
sponsible for the building of the neiv
ffudson River suspension bridge.
Radio City
The start of one of the most ambitious
developments in America occurred the
other day when ground was broken for
the Radio City in New York. The project
as told in the New York Times is to
cover three cit\ blocks, and is to cost
approximately $250,000,000. It is to be a
city within a city. Three tall sky-
scrapers and numerous smaller buildings
will make up this unit, which is built
upon Rockerfeller land in mid-town New
^'ork. The tallest central building will
house the Radio Corporation of .America's
executive offices. National Broadcasting
Company's general offices, and some thirty
studios for broadcasting and television.
Fhe two twin buildings which will flank
this central building will be forty-five
story office buildings.
In one of the t\vin buildings will lie a
Radio-Keith-Orpheum picture theater, and
the R-K-O Corporation offices. In the
other twin is the site of the R-K-O vaude-
ville theater and possibly the Metropolitan
Opera House. The other of the more im-
portant buildings will be an oval shaped
building of odd design, which will house
a bank and show rooms.
It is estimated that 125,000 tons of
structural steel will be necessary to carry
out the plans, and that excavations to the
extent of dOO.OOO cubic yards will be re-
(juired, but most persons will look beyond
such figures and wonder what the build-
ing will look like, and what ne\v engi-
neering ideas are to be incorporated in
them.
It is interesting to note that the first
fifteen stories of the central skvscraper
will be entirelv \\ithout windows. The
plans also show that for the three blocks
there is to be a humming untlerground
city. The transfer point for the forth-
comiitg sixth a\"enue subway will bring
people to this underground merchant mart.
I'he fifteen stories without windows will
naturally have stage windows to break
the bareness of the wall.
On further study of the plans one is
struck by the fact that the engineer, whose
goal is utility, has emerged with the
architect to a greater extent than ever
before. The engineer has had more to say
in the plans than the architect. The
historical feud which has been going on
for years between architect and engineer
seems to have almost died out, now that
the architect considers utility as a funda-
mental.
In the first place, the engineers and
architects have plarnied this city so that
it may have the maximum of fresh air
and light. Elsewhere in New ^'ork a
building must rise up like a mighty pine
in a forest in order that it may stick its
head above the rest of the trees to get
air and sun-light. Not so in Radio City;
the arrangement of the buildings will take
care of that. The individual buildings
are to be so placed as not to cut off one
another's light and air. The proportion of
winodws in them will be considerably
larger than in an older structure.
Windows, of which there will be 25,000 in
all, will be carried as close to the ceiling
as the steel beams will permit.
The layman, however, will be more in-
terested with the fifteen stories without
windows than all the 25,000. The oddity
comes in this way: the National Broad-
casting Company is to occupy the lower
fifteen stories, and for its purpose, the air
in that section will have to be "condi-
tioned." It is to be heated in winter and
cooled in summer with just the right
amount of moisture at all times. There-
fore in summer the air will not be just
cooled, because the cooling of warm air
usually results in precipitation of the ex-
cess moisture, which causes claimiiiess. In
order to overcome this, the warm air will
be passed through ice cold showers so that
the water will absorb the excess moisture.
It is calculated that 1,200 to 1,500 tons
of ice a day will be necessary to produce
the cold spray.
The method by which the studios arc
made soundproof is almost as interesting
as the method of conditioning the air.
There are twenty-seven studios of two
different sizes, the smaller ones extending
through two stories, and the larger
through three. The reason for so many
studios is not, of course, that they are ac-
tually needed for broadcasting in any
single program, but an immense amount
of rehersal is necessary, and it takes time
to fix up a studio for broadcasting a given
program. ^^'alls and ceilings must be
draped just right to acquire the correct
acoustics for a particular performance.
In order to insulate these studios from
sound, each studio is to be floated within
another room. To do this the inside
chamber will be suspended within the
outer by means of wires, and secured by
spring clips, and rubber and felt insula-
tion. Sound absorbtion will be equally
as good in the doors and the interior
windows. The doors will be leaden, two
and one-half inches thick, and the
windows will have three pains, set in
rubber.
The heating of a tall buildings presents
quite a big problem. A skyscraper forms
a regular chimney for the raising of warm
air. Hot air rises up the elevator shafts,
and cold air seeps in through the
windows. This causes the lower floors
to become chilly, while the upper ones are
overheated. In order to prevent such an
air stream, a weather stripping ccmsisting
of two rows of flexible zinc will be used.
As the pressure becomes greater the zinc
will compress more, thus shutting off the
draft.
One of the oddities of this group will
be the oval-shaped building, which is sit-
uated on Fifth avenue. Its shape is
especially designed to give a better view
of the main building, as well as to allow
more light and air to penetrate the group.
Shop windows will extend all around it,
thus giving it a maximum of show
windows. In the heart of this hat box
is to be a bank where the profits of the
deevlnpment will be counted. .Although
the important buildings are all detached
in order that maximum air and light can
he had, and the entire development will
be divided ofl^ into three blocks, there will
be a certain degree of continuity, as all
of the buildings will be of one color
scheme, and there will be a definite sym-
metry in their placements.
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(Jast Larjfe Door for Partlienon
in Nashville
One of the larKot bnm/c dciois ever
east was recently installed in the new
PartheniMi located at C'entein\ial park,
Nashville, ["enn., and is described to us
in the March issue of "The Foundry." In
addition to the innmensity of the door, it is
also notable in that its dimensions are
practically the same as those of the
famous door that swunu in the entrance
of the Parthenon of the Acropolis, Creece,
many centuries a^o. The only difference
between the two lies in the fact that the
original door was made of wood, while
the present door is made of bronze cast-
ings.
The door is 2i feet ftij inches in height
and 12 feet 10' ! inches in width and is
made of bronze castings 5/16 inches in
thickness, welded and supported on the
inside by structural steel. The ornamenta-
tion consist of two ram heads, the (iorgon
heads and two lion heads, one of each
being placed in the center of each of the
three panels of one wing of the door. The
special decorations including those just
mentioned, were cast by the lost wax
method.
Eight cast segments, four to each wing,
were welded together and upon assembly
held in place by 12 inch H columns and
channels. The structural members were
screwed to lugs on the back of the main
casting which constitutes the front and
back of the door. The eight seginents
fall into groups according to size, each
of the four larger weighing about 2,200
pounds, and dimensions 6x16 feet, and
the smaller weighing about 1,500 pounds
each and the size being 6x8 feet. The
door was provided with a wicket where-
by entrance can he made without open-
ing the entire wing.
The bronze was composed of a mixture
of 87% copper, %'/r zinc, i% tin and
2% lead and was cast in skin dried
molds. The sand used for the molds
consisted of a mixture of one-half used
Albany sand, one-fourth new Albany sand
and one-fourth French sand, the last also
being used for facing. The patterns were
made of wood for the plain sections and
of metal, mostly of tin and antimony, for
the ornamental pieces. The sand was
thoroughly mixed and air rammed around
the patterns to obtain good molds.
.\ special built iron Hask was used for
the molding, which together with the
sand weighed more than forty tons. The
largest flask was 8 feet wide, 20 feet long
and 16 inches deep and was used for
molding the four largest sections.
Considerable difficulty was met with in
obtaining enough metal for one pour, it
being necessary to have as much as 3,100
pounds at one time. Two crucibles having
a capacity of 500 pounds each were used
in conjunctnon with three electric furnaces
having a capacity of 1,500 pounds each,
making a total of 5,500 pounds.
Icnn- large reservoirs located centerl\
on the cope \vith sprues ruiniing at an
atigle to the side as well as to the center
were used in pouring the metal. A run-
ner \vas used around the edges of the
casting where there were deep flanges.
Quick handling was necessary in trans-
ferring the metal to the reservoirs, to keep
the metal as near the proper temperature
as possible and also in filling the reser-
voirs as simultaneously as possible.
The castings were made from shell pat-
terns and hence there were no cores used
except for the small false cores used
around the moldings which were under-
cut. The castings were poured late iti the
dav and allowed to stand over night, the
molds being released slightly, after pour-
ing, to allow for contraction.
The castings were dipped in acid and
gone over with portable grinders. Much
of the finishing was by hand. The com-
pleted door was finished in natural lirnnzc
and each wing weighed 10 tons.
Raising Concrete Slab
The Iowa State Highway Engineers
have developed a method of raising a
settled concrete slab to its former elevation
that IS both uni(|ue and economically
sound, says Construction Methods for
March, 1931.
The uplifting force is applied on the
under side of the slab by forcing a wet
mixture of earth and cement through holes
drilled in the slab.
The niachinery consists of a small pug
mill which mixes and feeds the mixture
of earth, ccmeiU and water into a two
c\linder pump. A hose leads from the
pump to the hole drilled in the cement.
\ctual procedure in raising a slab is as
follows: 2!/{> inch holes are drilled in the
slab from four to six feet apart. Earth
and cement are mixed in the proportion
of 1 :20. Enough water is then added to
make a thin grout-like mixture. The mix-
ture is then pumped into each hole to first
loosen the slab. After the slab has
loosened more of the mixture is forced
into the holes and the slab raised to grade.
It is usually necessary to cut a transverse
expansion joint at one end of the settle-
ment before raising to allow for the
stjueeze.
Forty-six settlements ranging up to 13
inches have been raised at the cost of
98.6 cents per square yard. Although
the settlements could have been leveled oft
with 334'/' cubic yards of bituminous
material, the pump injected 705^^ cubic
vards of mud filler. This seems to indi-
cate that 371 cubic yards or 52 per cent
of the filler went to fill voids existing
below the settled slab.
Ihe cost of leveling with bituminous
material wi>uld have been 85 cents per
square \ard but would onlv have been a
temporary measure, jacking up the slab
and packing with sarnl would ha\e cost
$1.75 per square yard.
Light Beams Operate Traffic
Signals
Traffic control at the intersections of
boulevards with streets carrying very little
traffic is becoming a more and more per-
plexing problem to traffic controlling'
bodies and the police department. The
ilifficulties encountered are readily seen
when it is considered that the ratio of
major to minor trafific may vary from
3:1 to as high as 50:1 during the course
of a day. The March issue of "Electrical
Engineering" tells us that efforts arc being
made to perfect automatic devices which
will give the major trafl^ic the green light
at all times, except when the traffic on
the other intersecting streets require a
change.
Devices actuated by traffic on both in-
tersecting streets have been used in some
places, but due to the fact that they must
be carefully designed and inspected fre-
i|uently, they have not been given much
consideration. The control units are
placed on the minor highway, one on each
side and directly opposite each other. One
unit is simply a light source, consisting
simply of a lamp and parabolic reflector,
which directs the light on the control unit
located on the other side of the street.
In the first installation vertical light
beams were used, but much difficulty was
experienced with dirt and grease falling
on the parts of the apparatus mounted
below the street level, interfering with
their operation. The other unit contains
a gridglow photo tube and the time relay
apparatus. A lens located in one side of
the unit fncusses the light beam on the
phototube which in turn is electrically
connected with a main and a time relay.
The relays establish electrical connections
with a traffic motor which controls the
traffic light signals. The operation of the
system is as follows: when a car inter-
cepts the light beam, by pulling up to
a boulevard and stopping, the light-con-
trolled relays and the time relays are
pulled up, the traffic motor starts up, and
the cycle begins, giving amber and then
green light to the minor street. However,
if the light beam is intercepted only
momentarily, as in the case where a car
turns from the inajor to the minor high-
wav, the time relay is not pulled up and
the signals are not effected. The minor
street is given the green light for a period
of time considerably smaller than that of
the major street, after which the signals
are again automatically changed.
I'nusual reliability is claimed for this
device. The second installation was in
service five months and only three inter-
ruptions occurred—two of these due to
dirty lenses and the third due to a loose
connection in the wiring. The third in-
stallation has Ifeen in operation for about
:i month aiul no service interruptions have
occurred.
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The Flying Club Takes the Air
(Conlinufd frnm Pai/r 6)
this type. The next day a denioiistratioii was made hc-
fore a lar^e crowd on the artillery drill field just north
of the stadium.
The method of launching and Hying the glider de-
scribed above is known as the auto-tow method and is
most suitable for flat countr\'. It also may be catapulted
into the air by a rubber rope. This method is used where
there are hills to provide the altitude necessary for flights
of longer than a few seconds duration.
The scope of operations using the auto method is of
course more limited than the catapult system with which
it is often possible to soar—that is, to stay up by means
of rising wind currents. With the first method the maxi-
mum flights are of two or three minutes duration. The
glider takes off at a speed of about twent\' miles an hour
and climbs at a \'ery steep angle luitil it reaches a height
of 300 feet. At this point the pilot tiips the lope. He
Fujurf 2
must now immediately le\'el off and point his nose down-
ward or he will lose forward speed and stall. If there
is sufficient altitude a few simple maneuvers may be
made such as gentle turns and dips. Towing of a glider
by an airplane such as practiced by Captain Hawks is
possible with specially constructed gliders but should not
be tried by any but experts.
In teaching students to fly the glider it is of co\irsc
not necessary to immediately launch them into the air.
The first step consists in facing the glider into the wind.
In this position the student learns to keep his wings
level and he becomes familiar with the controls before he
leaves the ground. In the next step the glider is dragged
across the field without sufficient speed to leave the
ground. If he shows ability to maintain control after
several such flights he is pulled at greater speed so that
he will be able to rise a few feet in the air. In this
manner he learns to control the glider without danger of
flying at a higher altitude.
The training t\pe glider such as built b>' the lUini
Flying club is designed for training alone. There is
little attempt at streamlining, so it has a poor perform-
ance as compared with a more advanced type. Howexcr,
it has natural stability due to its low center of gravit\
and it is ruggedly constructed so that it will stand the
severe beatings that are sure to occur when used b\- be-
ginners. A sturdy belt is provided to keep the pilot in
his seat and there are no spars near him that will splinter
it by chance the glider crashes. It can not be argued
that glider flying is absolutely without danger, but with
proper supervision by a competent pilot the sport is no
more dangerous than football or basketball.
The Illini Flying club is proud of having built and
surcessfidly flown such a craft. The next step is to own
an<l operate a power plane for the use of its membe?s.
It is hoped that this will be possible in the not too dis-
tant future.
The Cover Design—Dome of the
Cathedral of Florence
The engineer of the present da\'. deepl\' engrossed
with his column formulae, flexure formulas and stress
diagrams, in designing our great structures, may be a
little prone to speak somewhat disparagingly of the
builders of the past, who, while working in materials
ot a character different from ours, were nevertheless
masters of an art, and in every sense of the word en-
gineers. Rome has been recognized as a great nation
of engineering prowe.ss. The (ilothic art of the Middle
Ages reveals the fact that the peoples of northern Europe
attained success in the vaulting s\stems through an em-
pirical process. The next great engineering feat again
directs our attention to the Italian Peninsula.
The dome of the Cathedral at Florence, the most
daring attempt at vaulting marks, as well, the beginning
of the Renaissance Art in Italy and all Europe. In
actual construction the dome, which consists of eight
interdependent surfaces, is of the cloistered type, involv-
ing a continuity of surface and therefore not the sug-
gested series of superimposed circles which give to the
uniform dome much of its strength. It is built to a
very high section, and achieves a height of 1,33 feet from
its springing, or about 308 feet from the pavement, with
a maximinii diameter of 138 J/ feet. The drum, which
forms its immediate support, measures 40 feet in height,
its walls are 16 feet thick, and each of its surfaces is
pierced with a circular window similar to those of the
nave clerestory.
For nearly half its licight the dome is biu'lt of care-
fully selected stones clamped and dowelled together; the
remainder is of brick. The two shells exist separately
about a point 16 feet beyond its spring, or nearly 8"/
feet above the point where its curvature begins. The
inner shell is, obviously, the heavier, measuring 7 feet
in thickness, and is built in three stages, their thickness
decreasing slightly upward. The thickness of the outer
shell is practically uniform, varying only about 7 or 8
inches between base and crown. The void between the
shells, which measures from 4 to 5 feet on the radius
of the dome, is used for the disposition of stairways
and passageways. The dome is crowned by a lantern
which however was not completed until twenty years
after the death of the designer.
It is interesting to note that the architect who con-
ceived this great structure was indeed versatile. Brun-
elleschi was noted as a sculptor, and had achieved .some
success in painting. His designs, submitted in competi-
tion, .so far outshone the work of the other competitors
both in design and feasibility of construction that he was
appointed with two others, Hattista d'Aubonica and
C^hiberti to build the dome. Political strife harassed the
builders and we find that when Hrunelleschi found
authority gradually slipping from his hands he feigned
sickness; and work on the dome necessarily ceased. Since
it was found impossible to proceed without his guidance
he was restored to full authority and the dome was com-
pleted in 1436; and stands today a monument to the
\ersatile genius of the greatest architect of the early
Renaissance. —W. V. W.
Ellsworth j. Wescott, c,e. '21, is with the Freyn
Engineering company, Chicago.
.A. M. Hoi SER, Jr., m.e. '21, is chief draftsman in
the product engineering department of the Crane com-
pan\', Chicago.
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RAILWAY ELECTRIFICATION - -
TO ADVANCE the technology developed by electrical pioneers
who designed and applied electric railway equipment to
conquer mountains and to speed terminal traffic— there's a task to
try your temper!
During the business life of young men who now are students,
thousands of miles of railroad will be electrified— the undeniable
economies of electrical operation make this advisable. To carry out
such a program will call for the services of many of the best-trained
men— in the industries allied with electrical manufaauring as well
as in the electrical industry itself.
Dut of college, established in your profession, it may be your job to
direct a part of this onward march of electrification.
General Electric has equipped more railroad right-of-way and
electrified more lines than any other company. For the future,
General Electric anticipates a continuation of the vision, skill, and
progress which have thus far marked its contribution to industry
and transportation.
I
Booklet GEK-55 tells about some of the railway electrification projects
u'ith which G-E engineers have been identified. Address your request
to Publicity Department, General Electric Company, Schenectady, N. Y.1
GENERAL ELECTRIC
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-In THE Future....
Will It Test Your Mettle?
JOIN US IN THE GENERAL
ELECTRIC PROGRAM, BROAD-
CAST EVERY SATURDAY EVE-
NINO ON A NATION-WIDE
N.B.C. NETWORK
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Aniinonia (Compressor Efficiency
(Coiiiinuiit jriim I'lU/f 10)
h\ Home and Oakley. Values as calculated by tlie Vooi-
hees torinula are also included. This graph shows that
no marked a<jreenient exists and gives evidence to show
that still much is to be learned about the subject of
Nolumetric efficiency. It also shows that the Voorhees
formida for caluculating the efficiency is no tsatisfactory.
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STEPPING INTO A IVIODERN WORLD
Striking a balance
for a H,000,000,000 industry
"On a large scale" describes account-
ing in the Bell System, whose properties
cost more than $4,000,000,000.
On the outgo side are, for example,
four or five hundred milHon dollars
annually for new construction; vast
sums for keeping telephone equipment
in good order; a payroll running into
hundreds of millions a year. Under in-
come are such diverse items as a few
cents for a local telephone call, or thirty
dollars and upward for a call to a city
across the Atlantic.
The men responsible for this phase of
the telephone business have worked out
scientific methods of control—but their
effort to refine old practices and devise
new ones goes on . T/ie opportunity is there !
BELL SYSTEM
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To the far corners
of the world •
BROWN & SHARPE Tools
go to the far corners of the world to
help in maintaining accuracy in mechanical
work. For longer than old mechanics can
remember, Brown & Sharpe has provided
reliable tools for taking measurements ac-
curately, whether these measurements are
for highly specialized and complicated
work or for the more usual shop require-
ments.Andmenwhoknow tools,the world
over, still look to Brown & Sharpe when
they want fine tools, as did their fathers and
their grandfathers before them. The line
of Brown & Sharpe Tools, constantly en-
larged and improved, today includes over
2300 different tools which are recognized
everywhere as standard. Small Tool Cata-
log No. 31 will be furnished gladly upon
request. Brown & Sharpe Mfg. Co., Prov-
idence, R. I.
Brown i&, Sharpe
"V^orlA's Standard ofAccuracy"
Glimpses of World Enjiineering
(Coii/iiiuiJ jrnm Piii/, IS)
operate successful farms. "J'hc population of the metro-
politan area of Melbourne, for which sewerage facilities
are provided, is very close to 1,000,000. The entire
quantity of sewage from this area, amounting to 50,000,-
()()() K^'lo'is per day, drains to the farm, which has an
area of l,\b02 acres. The farm land was originally
treeless, almost stoneless, open plain country, somewhat
clay, and poorly grassed. Up to January 1, 1925 the
average annual rainfall for 31 years was 18.14 inches.
The rainfall for the year ending June 30, 1929 was ap-
proximately 12 inches. Most of the rain falls during
the winter with the result that the greatest difficulties in
the treatment of the sewage occur at this season. In
order to minimize these difficulties excess sewage is stored
in lagoons along the shore. The lagoons are protected
from inundation at high tide by earth embankments.
After the sewage has settled it is discharged into tide
water.
The purpose of the farm is primarily to treat the sew-
age and to produce an effluent which can be discharged
into the salt water of Port Phillips bay, without causing
a nuisance. Actually the drainage from the farm is a
clear, innocuous liquid, more attractive in appearance
than the turbulent waters of the shallow bay and there
are no evidences of sewage contamination on the beach.
The successfid accomplishment of the primary purpose
of the farm makes possible the securing of a revenue from
the irrigated lands. This revenue pays a large share of
the expenses of sewage disposal and in some years a profit
has been obtained.
The point of delivery of the sewage from the outfall
sewer on to the farm is 37.25 feet above low water mark
in Port Phillips bay. As a small portion of the farm
is above the elevation of the outfall some pumping is
required. In the operation of the farm the raw sewage
is turned onto the land without preliminary treatment.
The process generally adopted for the preparation of the
land is as follows: Where the contour of the land per-
mits it is divided into rectangular blocks intersected by
roads and shelter belts of trees every half mile. These
blocks are again divided into 20-acre paddocks. The soil
is broken with a steam plow, the bottom being sub-soiled
to a depth of about two feet. The blocks are then graded
into bays or terraces of about half an acre each with
check banks, and are commanded by distributing drains
to facilitate rapid and even watering, the method being
to flood the land in a manner similar to ordinary irriga-
tion.
Bridges
The great steel arch at Sydney, Australia, is one of
the most notable of the world's structures and is by far
the most expensi\e and magnificent structure of its type
in the southern hemisphere. The arch, which was closed
on August 19, 1930, has a span of 1,650 feet and con-
tains 50,300 tons of steel. Its details are described in
Eng. News-Record, April 5, 1928, p. 538. It is expected
that the bridge will be opened to traffic in the fallof 1931
at the same time that the vnulerground railway system,
now under construction, will be completed. The bridge
and the underground railway will be connected to pro-
vide rapid transit for greater Sydney and its environs.
The design and construction of the iniderground railway
are described in Eng. News-Record, Aug. 25, 1927,
p. 310.
At Bangkok, the capital of Siam, the great steel rail-
road bridge across the Menam Chao Ph\a ri\er, known
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as the Rama VI bridge, is a striking structure. It was
completed in 1927. The bridge is of the cantilever type
with five spans. The central span is 120 meters long and
consists of two cantilever arms each 41.3 meters long
and, in the center, a simple suspended truss 37 meters
long. The intermediate spans are the anchor spans, each
84 meters long and the two end spans are each 77.04
meters long. Each of the latter is compo.sed of a cantil-
ever arm 41.5 meters long and a simple truss 35.54
meters long. The total length between centers of bear-
ings between abutments is 442.08 meters. The river here
is only 300 meters wide but land spans are introduced to
allow for further widening of the river. The width of
the bridge is 10 meters between centers of main trusses
and provides for a carriage way 5 meters wide as well as
meter gage railway track, and two foot paths, each 1.5
meters wide, cantile\ered on brackets from the outside of
the main trusses.
The -Memorial bridge at Hangkok is a highway bridge
across the Menam Chao Phya which will lead from the
heart of the city, near the palace of the king, across the
river to terminate in a maze of small canals at a point
where there is no highway. As a bridge the structine
will serve no useful purpose when it is opened, but as ;i
memorial to the 150th anniversary of the reign of tlie
present Siamese dynasty it is a beautiful and fitting
structure. The bridge will be of steel with a length
of 755 feet between abtitments. There will be two
end spans covered by through trusses each 275 feet
long, and a two-leaf bascule span in the center with n
span of 205 feet. The concrete approaches are each
about 500 feet long. The foundation conditions for
the construction of the piers are difficult. The caissons
for the two piers will be sunk to a depth of 90 feet below
the river surface and 40 feet below the rived bed. The
bridge will have a roadway ?>?> feet wide with sidewalks,
each 8 feet 6 inches wide cantilevered from the main
girders. There will be a clearance of 25 feet from the
bottom of the closed bascule span to the river surface at
high tide. The bridge is being constructed by Dorman.
Lang and Co. of London, England. This is the same
organization which is erecting the Sydney Harbor Bridge
in Australia. It is estimated that the bridge in Bangkok
will cost $1,500,000 and that it will be completed in
April 1932.
Moderate size and small bridges under construction
are innumerable. At Saigon, in Indo-China the French
are erecting many bridges acro.ss the canals which traverse
the city, its environs, and the countryside. The larger
concrete bridges are usually constructed on artistic lines
adding much to the picturesqueness of their surroundings
and at the same time serving as links in the system of
highways which are being pushed rapidly about Indo-
China. Primitive bridges are to be found in Java. There
are both suspension and arch bridges in which e\er\
member is made of bamboo antl in which no metal is
used in construction. The structures present none too
secure an appearance and are able to support little more
than the weight of one or two men.
Irrigation
Irrigation .serves as the life blood and sustaining sinew-
in many of the lands of the world today. People of the
Orient live on rice and rice requires large quantities of
water for its development. Wherevei' rice is grown or
the climate is arid irrigation is practiced. The countries
of the eastern hemisphere included in this category are
Australia and Egypt because they are dry, and japan,
Java, Indo-China, and Siam because of the raising of rice.
Ja\anese irrigation systems are spectacular because of
(Continued on Page 27)
This is Progress!
RECENTLY at a large central heating station, the load
demand soared sl<yward at the rate of 10,000 lbs.
of steam per minute for an hours time. This gigantic load
pick-up was brought about by a single operator!
On each boiler control panel near the push button controls
were his operating guides— Bailey Boiler Meters and Multi-
Pointer Gages. They told him when to send his electrical
orders over copper nerves to huge fans, to whirring coal
feeders, and to rumbling pulverizers. Most important of all,
they enabled him to maintain efficient combustion during
the entire change from light load to full load.
Giant boilers pouring forth steam; hundreds of offices
comfortably heated; one man with the aid of Bailey
Meters doing the work of 100 — this is progress.
WRITE FOR BULLETIN NO. 12
BAILEY METER CO. - Cleveland, Ohio
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NOTHS
i>
Ai.FRKi) Fkii.hicimkr, arch. '95, is the
author of an article in the December
.Irc/iitecttiral Forum., entitled "Modern
Raihvay Passenger Terminals," which
takes lip principles of terminal station de-
sign and the subject in Kccral. A. i'.
North, arch. '85, discusses railroad build-
ings for operation in the second part of
the article.
Anton K. Horst, c.e. '11, is president of
the Associated (ieneral Contractors of
America.
E. O. KoRSMO, c.e. '11, has opened a
new office under the firm name of E. ().
Korsmo Construction company in the
Porter building, Memphis, Tennessee. He
Avas formerly connected with the Oaiiger-
Korsmo Construction company.
J. F. Prim, c.e. '26, with the Ideal
I'lectric Manufacturing companv. Mans-
field, Ohio.
Lascfori) T. Bovki.ans, e.c. '26, is an
engineer in the research laboratories of
the Wcstinghouse company at East Pitts-
burgh. Pennsylvania.
EicKNi: H. Mii.l.NKR, c.e. '27, is in the
station electric design division, engineer-
ing department, Public Service company
of Northern Illinois, Chicago.
[RANK U. Williams, m.e. '81, died
January 13, at St. Pnul, Minnesota. He
had been connected with the Collis Prod-
ucts company there.
CiiARi.K.s N. RoBRRTS, C.e. '82, now a
consulting engineer, is working on a
.fl, 500,000 sewer contract northwest of
Chicago.
Victor .'\. Maiteson. arch. '97, has
moved his office to 1+07 Civic Opera
building, 20 North Wacker drive.
Oox Ha^s, c.e. '98, is an irrigation en-
gineer near 'Yakima, Washington. He
formerly was office engineer for the Rock
Island railroad in Kansas City, and then
with the western extension of the Mil-
waukee.
Frf-ii a. MiTCHEi.i., m.e. '98, has been
with the Kansas City Structural Steel
company since its organization in 1907.
Tad Epfs, arch. '23, is associated with
William B. Ittner, incorporated, St. Louis.
Curtis C;. Pepper, m.e. '06, died in Chi-
cago, February 18, 1930. At the time of
his death he was unit manager of the
Neutro-wound Radio .Manufacturing com-
pany of Chicago.
.\. P. PooR.MAN, m.e. '07, has been a
professor in the college of engineering at
Purdue for several vears.
H. J. Oriosbv, m.e. '09, is now head of
both the Majestic Radio and the Majestic
Household I'tilities corporations.
(lEORGE Ross, c.e. '09, is general super-
intendent of the Missouri Portland Cement
company, St. Louis, Missouri.
RoscoE W. Morton, m.e. '2'}, is pro-
fessor of mechanical engineering at the
Colorado School of Mines, (iolden, Colo-
rado.
Frances A. Dawson, e.e. '24, is with
the Kingston Products corporation, Koko-
mo, Indiana.
I'hc annual meeting ot the .\nicrican Willi
Society of Civil F'ngineers in Ne\%' ^"ork ^'ork
was attended by many Illinois alumni. N ork
The number included (reading from the city;
left around the table): Professor G. P. H. T.
Boomsliter '14, Morgantown, West A. C.
Virginia; H. T. Larsen '23, New York M. E.
city; John Needels Chester '91, Pitts- 'Vork
;
burgh; H. E. Wcssman '24, New "^'ork Profes
city; Professor NL L. Enger '06, I'rbana; Torri;
nn R. Osgood '24, Ithaca, New
R. A. Hall '25, Schenectady, New
Shortridgc Hardcsty '08, New York
O. H. Pilkey '30, New York city;
. Cunningham '27, New York city
;
Davids '27, Copenhagen, Denmark;
Jansson '23, Long Island city, New
M. B. Case '06, New York city;
ior W. C. Huntington, I'rbana;
Eide '04, Detroit; J. M. Hardesty
'25, New York city; J. M. Hurkhaltcr '07,
New York city; N. S. Naaberg '17; H.
L. Glenzing '18, Ithaca, New York; A.
H. Harkness '95, Toronto, Canada; Pro-
fessor T. D. Mylrca '09, Pittsburgh; Pro-
fessor C. R. Young, Toronto, Canada ; A.
II. Biederman '29, Chicago; W. L. Egy
'07. Troy, New York; John Blondin '28,
Chicago ; and R. G. Cone '22, San Fran-
cisco.
///.;-;/
.
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the extent to which the island has been irrigated. 1 he
practice has been in vogue for so many centuries that the
hills, the valleys, and almost the mountain tops are ter-
raced and watered. Among the striking features of a
Javanese landscape are the terraced hills lagooned to their
tops. The thinking traveller is left to wonder how the
engineers have succeeded in making water run up to the
top of the hill. The Dutch build marvclously. In prep-
aration for the solution of their difficult problems in
hydraulics a laboratory has been established at Semarang
where research is constantly in progress. S\'stems of im-
pounding reservoirs and networks of canals have made it
possible for them to grow rice to the fullest capacity of
the fertile lands of the island to raise it and the feeding
of their e\cr-increasing population has been maile pos-
sible.
The amount of water whiclj must be stored and dis-
tributed by irrigation works in Java is determined b\ the
dry-weather demands of the crops to be raised. The
growing period of rice is from six to eight months dining
four or five of which water is required. When the rice
is first planted and for some time thereafter it must be
submerged in water and the field kept with three to six
inches of water on it. It is geiierally computed that this
requires from 10 to 13 gallons per minute of water per
acre of land during the entire growing period of five
months, depending upon the season, the soil and other
factors. Sugar, which is an important crop in Java, re-
quires oidy about half as much water and is, therefore,
an easier crop to care for, particularly as it requires irri-
gation onl\- during the dry season. Since rice is cultivated
BAUSCH
& LOMB
PRECISION
The Contour Meas-
uring Projector
—
for the accurate pro-
duction of standard-
ized interchangeable
parts. One of the
Bausch SC Lomb
family of precision
instruments for solv-
ing the problems of
industry.
FOR BETTER VISION . »
ORTHOGON LENSES
BAUSCH & LOMB
OPTICAL COMPANY
635 ST. PAUL STREET
ROCHESTER, NEW YORK
Machining . . . every part
finished to close tolerance
A high standard of precision, governs every
one of the scores of machining operations
required in the making of a Jenkins Valve.
Continual, systematic gauging assures a
finish to the close tolerance necessary for
the complete interchangeability of all cor-
responding parts. Precision manufacturing
invests Jenkins Valves with the strength
and quality to give long, leak-tight perfor-
mance in any power plant, plumbing,
heating or fire protection service.
Send for a booklet descriptive of Jenkins
Valves for any type of building. Jenkins
Bros., 80 White Street, New York; 524
Atlantic Ave., Boston; 133 No. 7th St.,
Philadelphia; 646 Washington Boulevard,
Chicago; 1121 No. San Jacinto, Houston;
Jenkins Bros., Ltd., Montreal; London.
One ofthe many machining operations
required in the making of
a Jenkins Valve
Jenkins
"valves"
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only (lurinf; tlu- wvt season the dcmaiuls ot the two crops
on irrigation an- not cunuilatixc.
The thrfc types of irrijjation works in Ja\a arc: ( I ).
impouniling reservoirs, (2), river diversions, antl ( ,^ )
,
piinipinji from rivers and drainage canals. Water tiom
works of the first t\pe is drained to works of tlie second
t>pe, which in turn supply water to the sources of works
of the third t\pe. Water is thus made useful three times
in its journey from the clouds to the sea. In 1930 there
were 42 irrigation projects under construction in Ja\a
at an estimated cost of 4(),()U(),()0() dollars, of which
3,5U0,(K)U dollars was to he spent during the \ear.
E\tensi\e plains formed h\' the deltas of the Mekong
river in Indo-China and h\ the Menam Chao Phya in
Siam include the principal districts under irrigation in
these two countries. Since much of the area of these
plains lies below the level of high tide the method of
irrigation practice is markedly different and less spec-
tacular than the irrigation of the hilly countries of Java.
These methods may be classified into four types because
of the difference of the topography of the irrigated areas.
First, flood protection, irrigation, and drainage used on
the flat plains formed by river deltas near the sea. 2nd.
Flood protection from the sea, 3rd. River regulation and
the regulation of farming methods, and 4th. Irrigation
of dry lands either through the construction of impound-
ing reservoirs or b\ river diversion.
The total area of land within the working area con-
trolled by the Royal Irrigation Department of Siam is
in the neighborhood of eight to ten thousand square
miles, more than ninety per cent of which is located in
the central plain of Siam between the Nam Hang Hakong
and the Nam Me Klong rivers. In Indo-China the vari-
ous irrigation projects in the program of construction
between 1923 and 1930 include approximately 3,300
square miles. It is expected that the total expense will
not exceed 5';72,500,000. When this program has been
completed it is expected to expend an additional $30,000,-
000 and to increase the irrigated areas by about 15,000
square miles raising Indo-China to the greatest rice-pro-
ducing country in the world.
Starvation, devastation, and ruin would face Egypt
were the Aswan Dam to fail because the irrigation sys-
tem of the nation depends upon it, and upon the irriga-
tion system depends the prosperity and life of the people.
Egypt is a long narrow strip of fertile country bordered
by deserts and bisected by the life-giving waters of the
Nile. The Aswan Dam impounds the waters of the river
at the First Cataract, a distance of 600 miles abo\e the
mouth of the river. The lake above the dam impounds
ing the dry seasons to be diverted into irrigation canals
633,300 million gallons of water which is released dur-
by the dams, called barrages, located at stragctic points
along the river.
Dams
A civil engineer in search of striking structures luuler
construction in the Orient will find dams to be the most
spectacular and the most nvunerous. Among the large
and interesting dams upon which work is in progress are
the Aswan Dam in Egypt, the Hume TDam and the
Silvan Dam in Australia, and the dam across the Hab
River at Sukkur near Karachi in north west India.
The history of the Aswan dam and the methods used
in raising it are described in an article in Eng. News-
Record, Aug. 7, 1930, somewhat as follows: The dam
was raised to its present height in 1912. In each raising
of the dam it has been the desire to disturb the original
masonry as little as possible. The junction between the
old and the new masonr\ was, therefore, made b\ insert-
ing wrought iron rods on meter centers all over the
downstreams face of the dam. These rods were embedded
in both the old and the new masonry for a distance of
tour feet. The added layer of masonry was 16 feet lO^/;
inches thick with a slope of 1 / vertical to 1 horizontal,
the same as the downstream face against which it was
laid. The new masonry was supported by the rods a
slight distance above the face of the old masonry and the
space betweeji the new and the old work was left, with-
out filling, for two years to permit of settlement, move-
ment, ami consolidation. The space between the new
ami the old work was separated into compartments 23
feet long alpjig the face of the dam, b\' the construction
of keyways in which a wedge-shaped stone with a broad,
flat face protruded from the new masonry into a prop-
erly-shaped recess or groove cut in the face of the old
work. The joints in these grooves were made with pure
red lead to permit the movement of the stones without
rupturing the joint. Weep holes reaching through the
face of the new masonry, were constructed about 13 feet
apart \ertTcally with three holes per compartment. These
holes were provided for drainage during the two-year
interval that the space was left open and as an aid in
the grouting ultimately planned. Two perforated, 1 %-
inch, wrought iron pipes were placed in a vertical position
in each compartment. At the end of the two-year period
the space between the new and the old work was filled
with grout through rubber hose thrust into the per-
forated pipes. The compartments were filled in stages,
only sufficient grout being used to fill a compartment
between two rows of weep holes in one day. Upon com-
pletion of the grouting the additional vertical portion of
the dam, composed of rubble masonry, was placed without
unusual precaution other than to roughen the plane of
contact between old and new work. The results were
entirely satisfactory and no trouble has been experienced,
the dam acting as a homogeneous structure.
Plans for a second raising of the dam were com-
menced in 1928 when it was decided to increase the
height by thirty feet. The principal feature of the
adopted design consists of buttresses to be erected be-
tween the sluice gates on 23-foot centers. At elevation
287, the elevation of the sill of the lowest sluices, each
buttress is to be 19 feet 6 inches thick in a direction
normal to the fact of the dam, and 14 feet 3 inches wide
parallel to the face of the dam. The downstream face
of the buttresses will slope at the rate of 1.14 vertical
to 1 horizontal leaning against the face of the dam which
now slopes at the ratio of 1 I^ j to 1. The buttresses will
terminate at elevation 328.28 at which elexation they will
be 3 feet 3 inches thick and 4 feet 10 inches wide. From
elevation 372.28 to the top of the new work at elevation
403.44, false buttresses supported from the newly-
heightened body of the dam will carry the architectural
lines of the true buttresses to the top of the dam. An
open sp.ice one inch wide will be left between the true
and the false buttresses to prevent the transfer of stresses
between them. The buttresses are to be constructed of
reinforced concrete faced with ashler masonry and they
will not form an integral portion of the dam but will add
strength to it only through their weight resting against
the downstream face of the dam.
The new buttresses will be joined to the old mason ly
only up to ele\ation 287. From this elevation to eleva-
tion 348.04 the buttresses will rest and slide upon an
luilubricated, non-corrosive wrought iron plate, 1^4
inches thick. The face of the old masonry will be dressed
smooth beneath the plate and for ^ of an inch on each
side, ,ind tlie |ilates will be laid loose on their beds, thus
(('nntinucA nil Paiji- SI)
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planning for the Future
_^
JUST as the alert university student plans his work
for future advancement, we here at Dow ore con-
stantly working far ahead of our present require-
ments
— anticipating the future needs of our customers.
Consistent development of new products and new
processes requires complete facilities for following
each development thru to completion.
The accurate design and layout of important process
equipment is executed in our large, completely equip-
ped drafting room pictured above. Here roughly sketch-
ed ideas are turned into practical working drawings.
Dow is a self-contained orgonizotion—offering com-
plete facilities for research and experiment, and the
turning of ideas into realities. This cooperation results
in greater opportunities for individual development
and consequently better service to our customers.
The Dow Chemical Company Midland, Michigan
I
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In olden davs the maidens dressed
Just like Old Mother Hubbard,
But nowadays, the Saints be blessed,
'rhe> look more like her cupboard.
—Kansas Slutf Entjiiiii'i-.
Padre: Vou'U ruin your stomach, m\
good man, drinking that stuff.
Old Soak: 'S'all right. It won't show
with in\ coat on.
—Kansas Slal, lini/irinr.
"Does your wife go in for athletics?"
".Absolutely. Vou should see her jump
at conclusior)s."
— 77/c ('ormll Civil Hnijinirr.
Waiter (at the club): "There's a lady
outside who says that her husband
promised to be home early tonight."
All (rising): "Excuse me a moment."
— Thr Cornell Civil Engineir.
\ newspaper correspondent states that
the following notice has been posted round
about an electric station in the North:
"Beware: To touch these wires is in-
statn death. Anyone found doing so will
be prosecuted."
— Tlif Cornill Civil Eni/inier.
Engineer: This must be an incubator
chicken.
Ag Student; Why?
—Kansas Slati- Eijini'cr.
Waitress: Don't you like this college
pudding, sir?
Diner: No, Miss, I'm afraid there is an
egg in it which ought to have been ex-
pelled. —Kansas Stale Engineer.
ENGINEER'S WHISKEY TEST
Connect 20,000 volts across a pint.
If the current jumps it, the product is
poor.
If the current causes a precipitation of
lye, tin, arsenic, iron slag and alum, the
whiskey is fair.
If the liquor chases the current back to
the generator, you've got good whiskey.
—Oregon Stale Teelinieal Record.
Kind Old Lady: Do any of your
friends ever come to visit you here?
Inmate: No mum, they're all here wit'
me. —Kansas Slate Egineer.
"How would you punctuate this
sentence: 'Mary went into the garden
nude' ?"
"I'd make a dash after Mary."
— T/ie Rose Teilinic.
Parent: Is all \<iur monev the result
of hard work?
Suitor: Ves sir, absolutely; my father
is a very hard working man, and then, if
you could only see how hard I have to
w(irk him to get it.
— The lo^iva Engineer.
Constable (in small toivn): Well, what
do you think of our little city?
Stewed Stude: It's the first time I ever
saw a cemeterv with lights.
—Ore,/ori' Stale Teelinieal Record.
"What! A little runt like you a wild
animal trainer?"
"My size is the secret of my success.
Ihe lions are waiting for me to grow a
little larger."
—The Pennsylvania Triangle.
Judge: "Were you sober at the time
this accident occurred?"
Reckless: ".As sober as a judge, your
honor."_
Judgg: "Six months."
— The Pennsylvania Triangle.
They laughed when I sat down at the
piano.
But they nearly died when I couldn't
find the nicked slot
!
—Lyre.
English Prof.: "M'hat is svmbolism?"
C. E. '34: W helluva crash from the
orchestra."
Webb: "That swell looking girl is
dead from the neck up."
Deb.: "Well she can bur> her head In
my arms any time."
"What's the professor talking about?"
"Integration you half-wit."
"Is he for it or against it?"
* * *
Gvpsv: "I'll tell vour fortune mister."
Student: "How Tnuch?"
"Two bits."
"Correct."
"Do you know who the laziest man in
the world was?"
"No, who is he?"
"The fellow who said: 'Moonbeam
—
kiss her tor me.' "
She was only a country belle but she
certainly tolled on me.
"Will you buy this book from me?"
"No, we only buy whole libraries."
""But this is mv whole librarv."
'"Why hasn't the King of England got
pvorrhea ?"
"Because he is (ieorge the \'."
K. K. (i.: "Woman's greatest attraction
is her hair."
K. A.: "It is unquestionably her teeth."
Iri Delt: I say that it is her eyes."
Pi Phi: "What's the use of us sitting
here lying to each other?"
—College llumur.
Then there is the bird who wondered
whether the B. & O. railroad fired their
employees who use Lifebuoy Soap.
—Cornell If'iJoiv.
Absent-minded College Professor (after
a date): ""We'll go on from here next
time." —Reserve Red Cat.
""How would it feel to come into a lot
of easy money?"
"Why ask me. I'm no judge."
—Minn. Ski-L-Mah.
""I was up till 4 o'clock last night."
""What for?"
"Four A. M. you sap."
She: "Bill your shirt tail is out."
He: "Still out? Darn thing's been out
all evening." —Black and Blue Jay.
Then there's the proverbial frosh who
thinks that his economics Prof, rides to
class on a business cycle. —Green Goal.
"What vou writing?"
"A joke."
"Send him my love." — loiiui Trivol.
""Vour studies are suffering son. Do
you need a coach?"
"No Dad. A roadstcr'll do."
—Black and Blue .lay.
The fellow who blows hot and then
blows cold doesn't belong in a jazz band.
Italian: What's this T hear about Mus-
solini going crazv and talking to him-
self.
Ualianne: False alarm. He was just
holding a cabinet meeting.
""The minute he kissed ine I knew he
played a trombone."
She: "Why are you calling on me in a
business suit?"
He: "I mean business."
*^0«Ul©t,j,
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allowing free movement of each buttress in all directions.
Above elevation 348.04, the top of the wrought iron
plate, the buttress will not be in contact with the liani
but will extend as a cantilever to elevation 372.28.
The raised portion of the body of the dam will be
Cyclopean masonry faced with ashlar on the upstream and
the downstream sides. This part of the work will be
constructed in blocks 31 feet 2 inches high, 29 feet 3
inches thick, by 23 feet in length along the axis of the
dam, with joints between blocks coming midway between
shn'ces. Alternate blocks will be constructed after long
periods of time. The joints between blocks will be left
open as expansion joints, the water tightness of the struc-
ture being assured by a joint of soft asphale between the
concrete and the masonry facing of the upstream side of
the dam.
Hollow core walls mark the latest step in core wall
construction for earth dan\s. The Silvan Dam of the
Melbourne, Australia, water works is among the first
earth dams to be built with a hollow core wall. The
downstream portion of the core wall is hollow, being
formed of hollow vertical cylindrical wells, 3 feet in
vertically from the top of the wall to within two or
diameter on approximately 3jj foot centers extending
three feet of the roof of an inspection tunnel. These
wells drain independently into the inspection tunnel
the concrete between the downstream face of the core
through small drain pipes. The minimum thickness of
wall and the inside of the cylinders, or wells, is about
six inches. The inspection tunnel is an integral part of
the core wall and is placed slightly higher than the
natural stream bed so that the tunnel can be drained by
gravity into the stream bed. No expansion joints are
provided in the construction of the core wall as it is ex-
pected that such cracks as appear will occur through the
thinnest part of the wall of the hollow cvlinders. Leak-
age can be detected at any point in the dam by inspection
of the interior of the cylinders and proper remedies ap-
plied. The construction of the hollow cylinders offers
little difficulty as a sliding, interior form is used which
is raised as con.struction advances.
(^(inclusion
World engineering is a stupendous subject to com-
prehend and a dangerous subject on which to generalize
because of the diverse conditions existing around the
world. The territory covered is large and it is to be
noted that in this article nothing has been said about en-
gineering projects in Europe or North America, the
structures discussed being confined to the eastern hem-
isphere. Europe and North America lead in science and
in engineering practice; other lands follow their lead,
learn from them, and are proud to admit the fact. The
nationals from distant lands are sent to European and
American schools to learn methods of doing things and,
upon their return home, their knowledge is applied in a
manner of which they are proud and which is a compli-
ment to their teachers. Their teachers, and by their
teachers is meant the engineers of Einope and America,
through a visit to their pupils can learn of new methods
of construction, can gain ideas for the overcoming of
difficulties, and can be of assistance to others by spreading
the information.
Paul Vance, e.e. '23, is with the General Electric
company at Fort Wayne, Indiana.
A RECOGNIZED STANDARD
OF ACCURACY
When a person purchases a Keuffel & Esser Go. SHde Rule he does
not demand proof of its accuracy. He knows that if this Shde Rule
has measured up to the Keuffel & Esser Co. standard, it has passed
tests so rigid that he can have full confidence in it for his daily work.
Get one of these fine rules. It will save you much time
and labor, and lasts for years.
This ami matiy other items jar etif^ineer. arehiteet and
student are to he had here.
THE U. of I. SUPPLY STORE
The Co-Od On The Square The Co-op
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Uviiaiiiil4' oloar«>» fh«' wsiy for iiiodorii oiij^inooriiijjl \%'<»nders!
The river front area of the
I^epauno dynamite plant
near Qibbstozvn, ?^eiu
Jersey, where the du Pont
Company first began
manufacturing high
explosives
. . . Can ISO years' experience
help YOr?
IN 1802, E. I. du
Pont de Nemours, a young
French chemist in America, built and began to
operate a small powder mill on the banks of the
Brandywine River.
Today—after 129 years—the trade-mark of the
du Pont Company is well known throughout the
industrial world. Du Pont Explosives have played
a major part in building the nation's railroads,
highways, aqueduds, reservoirs and subways; in
clearing millions of acres of land, in mining enor-
mous quantities of coal and other minerals, and in
making possible many great engineering enterprises.
Du Pont has never been content
merely to manufacture explosives. ^ V\
spent years in chemical research , . . matching
ingredient against ingredient ... to develop new
improvements or to make new explosives that will
do a given job better. It is significant that a vast
majority of all valuable New explosives come
from the du Pont plants.
The information that du Pont has gathered in
more than a century and a quarter is available to
you. As an engineer of today—and tomorrow
—
you can't afford not to know all there is to know
about Dynamite.
Write to the du Pont Company for The Blasters'
Handbook— which tells you how
p\ to use explosives. Your free copy
^ is waiting for you.Its highly trained technicians have
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Timken will help to
solve your future
bearing problems
When your college days are over
and you take your place in industry,
bearings will be one of your biggest
problems, whether you are concerned
with the designing or selection of
machinery.
Then you will find a thorough
knowledge of the construction and
application of Timken Tapered
Roller Bearings one of your most
valuable assets.
In order to appreciate how widespread
and how profound the influence of
Timken Bearings is throughout all
industry, it is
only necessary
to consider that IS LS JLi <Ll 1«L\^
there is hardly
^©To)QlP(B(S
any type of mod-
-n »> a
ern machinery ^%wI«I«£R B£aRINGS
in which Timkens are not used. The
reason is found in the ability of
Timken Bearings not only to reduce
friction to the vanishing point, but
to carry radial loads, thrust loads or
both together in any combination at
the same time.
Timken Bearings also hold shafts in
alignment, and keep gears meshing
smoothly and quietly.
Their use is both a protection and
an economy, for it is an established
fact that Timken-equipped machin-
ery costs less to operate and main-
tain and gives
many extra
years of service.
The Timken
Roller Bearing
Co., Canton, O.
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The Stockhani superlative quality stand-
ard has placed a new measure upon
pipe fitting requirements. No longer will
"'"any make" of fittings do for the man
who takes pride in his work and has no
time to waste. Today, Stockhani Accu-
racy, that makes it easy to buihl straight
lines with tight joints, is the measure of
true value. Be sure the name Stockham
is on the fittings you buy, for then you
may be certain of the dependability
that you have a right to demand in the
materials you use.
STOCKHAM PIPE & FITTINGS CO.
Birniingham, Alabama
Stocks in Boston. AVir York. Chicago, Houston,
Los Angeles
